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Art. XX XIL—The Primitive Diversity and number of Ani- 
mals in Geological Times; by L. Acassiz. 


THERE is a view generally entertained by naturalists and geol- 
ogists that genera and species of animals and plants are greatly 
more numerous at the present age of the world than in any pre- 
vious geological period. ‘This seems to me an entire misconcep- 
tion of the character and diversity of the fossils which have been 
discovered in the different geological formations, and to rest upon 
estimates which are not made within the same limits, and with 
the same standard. Whenever a comparison of the diversity and 
number of fossils of any geological period has been made with 
those of the living animals and plants belonging to the same 
classes and families, it has been done under the tacit assumption 
which seems to me entirely unjustifiable, that the fossils formerly 
inhabiting our globe are known to the same extent as the animals 
which live at present upon its surface; while it should be well 
understood that however accurate our knowledge of fossils may 
be, it has been restricted, for each geological formation, to a few 
circumscribed areas. Comparisons of fossils with the living an- 
imals ought, therefore, to be limited to geographical districts cor- 
responding in extent to those in which the fossils occur; or, 
more properly, a fossil fauna with all its local peculiarities ought 
to be compared with a corresponding fauna of the present period, 
and not with adi the animals of the same class living at present 
upon the whole surface of the globe. And when this is done 
Seoonp Segizs, Vol. X VII, No. 51.—May, 1854. 40 


| 
| 


310 L. Agassiz on Animals in Geological Times. 


with sufficient care and proper allowance is made for the limited 
time during which investigations of fossils have been traced com 
pared with that which has been almost eve ryw here devoted to 
the closer study of living animals, it will be seen that the number 


and diversity of species peculiar to each special fossil fauna is, in 


most instances, equal to those found to characterize zoological 
provinces of similat boundaries, at the present day. And this 
may be said of the fossil fauna of all ages. In many instances 
the result is even quite the reverse of what is generally supposed 


to be the fact, for there are distinct fossil faunme which have 
yielded much larger numbers of species, presenting a greater va- 


riety of types than al corresponding launa 1n the present age. 
Some examples will justify this perhaps une xpected statement. 
The number I Species ¢ f shells which are found livi g along 
the shores of Europe, does not exceed six hundred. About six 
hundred species is again the number assigned to the whole basin 


of the Mediterranean, including both the European and African 


coasts. Now the most superficial comparison between them and 
the fossil species which occur in the lower tertiary beds in the 
vicinity ot Paris, shows the latter to exceed twice that number: 
there are indeed twelve hundred species of fossil shells now 
known from the eocene beds in the immediate vicinity of Paris, 
affording, at once, a very striking evidence of the greater diver- 


sity and greater number of species of that geological period when 


compared even with those of a wider geographical area at the 


present day. 
If it be objected that the variety of forms which occur in tropi- 
greater than that which we observe on the shores of 


cal faunz is 
our temperate regions, and that the temperature of the tertiary 
' 


period having been warmer we may expect a larger number of 
those dey osits, | would only refer to local enu- 


ic sil Species trom 
merations of marine shells from several tropical ns, to sustain 
my assertion that the numl f fossil she lls of t eocene beds 


of the immediate vicinity of Paris, is much greater than that of 
any local fauna of the present period, even within the tropics. 
A catalogue of not quite three hundred species of shells given by 
Dufo as occurring around the Sechelles Islands, the extent of 
which may fairly be compared with that of the lower tertiary 
beds around Paris, will suffice to show, that in a tropical local fauna 


the number of species known to exist in the present day is far 
inferior to the number of species known to have occurred during 
the deposition of the lower t ruiary beds in the vi nity of Paris. 
Another catalogue by Sganzin, of the shells found about Mauri- 
tius, Bourbon and Madagascar, gives also less than 300 species 
for that extensive range of seas surrounding those islands. Let 
us further compare the results of the investigations of the shells 
of the Red Sea by Hemprich, Ehrenberg and Riippel, and there 
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again we find a smaller number, and a more limited variety of 
types than are found in the tertiary of Paris; for the whole basin 
of the Red Sea has thus far yielded only 400 species of shells. 
Let us finally take the most accurate survey of this kind we 
have of any shore, that of Panama by Prof. Adams, extending 
over 50° of latitude, 28° N. of the equator, and 22° S. of it, in- 
cluding the most favorable localities for the growth of shells in 
the Pacific under the tropics, and yet we shall find his list exceed- 


ing but little the number of 500 species. In this instance again 
we find that the advantage in number and variety is in favor of 
the tertiary period, and not of the present age. If a different 
result has been obtained by the estimates made before this, it is 
owing to the circumstance, that the fossi/s known from a few 
localities within narrow geographical limits were com] ared with 
the living species known to occur upon the whole surface of the 
globe. But let us trace these comparisons through other geolog- 
ical periods, with reference to other classes also, and we shall find 
in every instance, similar results. ‘The tertiary fossils of Bor- 
deaux, though less numerous in species than those of the eocene 
in the vicinity of Paris, will compare with any local fauna of the 
present period as favorably for variety and number of species as 
those of the lower tertiaries. "This may be said, with the same 
certainty, of the tertiary shells of the Sub-appennine Hills, or of 
those of the English Crag of which we now possess a very com- 
plete list. 

If from the tertiary periods we pass down to the cretaceous, 
do we not find in the deposits of Mestricht, or in those of the 
age of the white chalk, a number and variety of shells as great 
as that which may be found on any shore or in any circumscribed 
marine basin of an extent at all comparable with that of the cre- 
taceous beds within similar limits? Do we not find in the lower 
cretaceous strata such as the green sand or the Neocomien, other 
assemblages of the remains of Mollusks, which, in number and 
variety, are not inferior to those of the white chalk? The 
oolitic series, again, will stand a similar comparison quite as well. 
We need not even take the whole group of those deposits, but 
consider each subdivision of the Jurassic period by itself, and 
still we find in every one, local faune of Mollusks, assuming of 
course, a different character from those of the cretaceous or ter- 
tiary, but nevertheless sufficiently diversified to admit of an 
estimate, as ac vantageous, with respect to the points under 

ynsideration, and to the local faunz of the present day as to the 
cretaceous assemblages of fossils, or those of the tertiary period. 
Of course, in accordance with the peculiar character of the age, 
different families prevail in these different periods; the Cepha- 
lopoda are extremely numerous and surprisingly diversified during 
the cretaceous and oolitic periods; while they dwindle down to 
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a few representatives in the tertiaries, and so with other families. 
The shells found in the deposits of the new red sandstone period, 
of the coal period, and of the still earlier ages, are perhaps less 
numerous on the whole, though they can hardly be said to be 
less diversified ; for, the extinct forms which occur among them, 
are quite an equivalent to the variety of their families which have 
lived during more recent periods; and the daily increase of the 
species found in the different palzeozoic deposits shows that, even 
in point of numbers those ancient faunze may, even in the pres- 
ent state of our knowledge, be compared with local faune of sim- 
ilar extent at the present day. 

Desirous of making the most accurate comparison possible be- 
tween the subdivisions of the paleozoic formations of the state 
of New York with local faune@ of similar ertent in the present 
seas, I have requested Professor J. Hall to furnish me with sum- 
mary indications respecting the results of his extensive investiga- 
tions in this field, and I have obtained from him the following 
statement : 

“T regard the Potsdam and Calciferous Sandstone as discon- 
nected with the groups above, forming of themselves with their 
fauna (not yet well known in this country) a distinct geological 
period. ‘The entire number of species thus far known in these 
rocks, admitting all of Owen's species, is however only twenty- 
six.” 

“The Chazy limestone has 45 species restricted to itself, and 
one other species which is also known in the Black River Lime- 
stone The Birdseye limestone has 19 species re stricted to itself 
and two others which pass upwards. ‘The Black River lime- 
stone has 13 species restricted to itself, and one common to it, 
and the Chazy limestone, one common to it and Birdseye, and 
one common to it and the Trenton, and one other which is com- 
mon to the beds below and above, extending into the Hudson 
River group,” making together 81 species for these three sets of 
beds. 

“The Trenton limestone has 188 species restricted to itself, 
and 30 species passing upwards into the Hudson River group. 
The entire number of species known as occurring in the Tren- 
ton limestone, including those which occur in rocks above and 
below is about 230. This statement includes some species dis- 
covered since the publication of the Ist volume of the Palzontol- 
ogy of New York, and which would make the restricted species 
about 200.” 

“The Hudson River group, including Utica slate, has about 
60 restricted species, besides those which are common to it and 
the rocks below, making altogether about 100 species.” 

* You will observe that the development of life at the Trenton 
period, has been far the most marked, though it is true that this 
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formation is much thicker than either of the preceding limestones, 
the Chazy being the thickest, and the Black River the thinnest 
of the three below the Trenton.” 

“In that portion of the upper Silurian period included in the 
2d vol. of the Paleontology of New York, the fossils of the Me- 
dina Sandstone, Clinton group, Niagara and Onondaga Salt 
groups, amount to 341. Medina and Clinton groups 123 spe- 
cies. Niagara and Onondaga Salt group, 218 species.” 

“The Medina Sandstone and arenaceous beds of the Clinton 
group contain 50 species, leaving for the calcareous beds of the 
Clinton group 73 species, which, added to the 218 species of the 
Niagara and Onondaga Salt groups, give 291 species as the total 
number of species of the calcareous beds of these groups. The 
Niagara is here the more iniportant period, and though not thicker 
than either of the others, contains about 200 species restricted to 
itself. Of the Niagara group 67 species are Corals and Bryozoa. 
Of the 73 species from the calcareous beds of the Clinton group, 
19 are Corals and Bryozoa.” 

“In the lower Helderberg group, including the Water lime, 
Pentamerus limestone, Delthyris Shaly limetone, and upper Pen- 
tamertis limestone, I expect to describe about 200 species, exclu- 
sive of Corals and Bryozoa, of which I know already about fifty 
species.” 

“The Oriskany Sandstone may contain about 60 species of 
fossils altogether, perhaps less.”’ 

“In the upper Helderberg group, which is the next great Cal- 
careous formation, I anticipate a less number of species except 
Corals and Bryozoa, of which there are more than 100 species in 
New York and the western localities. Of all that is yet known 
in these limestones besides Corals and Bryozoa, it would be un- 
safe for me to estimate more than 100 species.” 

“From the Hamilton, Portage and Chemung groups I antici- 
pate at Jeast 300 species within New York, and I shall not be 
surprised if more complete investigations produce double that 
number in New York and the West.” 

“The uumber of species given here I regard as only approxi- 
mate. I hope this general statement may meet your present 
requirement, but I regret that | cannot now give you more defi- 
nite information, particularly regarding the Upper Helderberg. I 
give you from this and the higher groups an estimate based on 
the species known to me at the present time ; but my final inves- 
tigations always reveal a greater number than I anticipate.” 

These statements of Professor Hall place already each of the 
principal group of rocks of the state of New York in the cate- 


gory of distinct independent successive faunz, equivalent each to 
as many local faunz of the present period, for we may repeat that 
the fauna of the Sechelles contains only 258 species, and that of 
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Mauritius, Bourbon and Madagascar, 275. Nay, upon 3000 miles 
of coast along the western shores of the American continent, 
within the tropics only twice the number of living species have 
been obtained as occur respectively in each successive greater 
subdivision of the paleozoic system within the narrow limits of 
the state of New York only. (See above the results of Professor 
Adams’s investigations upon the coast of Panama. ) 

[t is a most unexpected and very significant coincidence that 
the late admirable investigations of Elie de Beaumont upon the 
mountain systems, have led him to the recognition of nearly ten 
times as many periods of great disturbance in the physical con- 
stitution of the earth’s surface, as he himself knew twenty-five 
years ago, each attended by the upheaval of as many mountain 
chains, differing in their main direction. The investigations 
of paleontologists having an entirely different character, and 
founded upon facts which until recently have appareutly had only 
aremote conuection with the other series of phenomena, have 
nevertheless brought them at about the same time to like conclu- 
sions respecting animal life, showing that the periods of disap- 
pearance and renovation of organized beings upon earth, have 
been much more frequent than could be supposed even teu years 
ago, each set having probably been characteristic of one of those 
long periods of comparative rest, intervening between two great 
successive geological cataclysms. 

What is true of Mollusca, may be said of all other classes. 
Among Radiata, are not the coral reefs of the paleozoic ages as 
rich in species as any coral reef of the Pacific? Let us even 
compare the most extensive list of corals yet given as belonging 
to any circumscribed locality,—those of the Red Sea as described 
by Ehrenberg,—those of the Feejee Islands as described by Prof. 
J. D. Dana,—and let us inquire whether the paleozoic rocks of 
the state of New York do not show as great a variety and as 
large a number of species in their successive reefs. Again, the 
coral reefs of the oolitic period in Normandy, or in the Jura of 
Switzerland, and the Alp of Wurtemberg, have they not in- 
creased our lists of fossils as largely and introduced into our zoo- 
logical works as various forms as are known from any of the 
most diversified coral regions in the world at the present day? 

Passing from the corals to the Echinoderms, the question may 
be reversed, and it may be fairly asked whether there is any sea 
shore extending over tens. and tens of degrees of longitude and 
latitude even under the tropics which has yielded as large a num- 
ber of those Radiata, as occur in almost any of the geological 
formations? ‘The number of Crinoids found in the single set of 
beds known under the name of Niagara limestone, equals the 
whole number of Echinoderms found around all the coast of the 
United States. The Crinoids, Echini, and Star-fishes of the 
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oolitic period, or any of the subdivisions of that formation, sur- 
pass the number of species of that class which may be gathered 
around the coast of entire continents in the present day. The 
diversity of forms of these animals comparing them with those 
of the cretaceous periods, is equally great, though the Crinoids be- 
gin to diminish in number. But the variety of Spatangoids and 
Clypeastroids which come into play, compensate largely for the 
diminution of the faraily of Crinoids. 

The type of Articulata may seem, in the present condition of 
our knowledge, to form an unanswerable objection to the broad 
statement I have made above, for the hundred thousands of in- 
sects which are known in the present creation will hardly allow 
a comparison with the fossils. But let us examine upon the prin- 
ciples by which we have been guided in the preceding computa- 
tions, what is the true state of things respecting the occurrence 
of Articulata in former geological periods. We can, of course, 
hardly expect to find worms well preserved in geological forma- 
tions, on account of the softness of their body, which will 
scarcely allow of preservation to a greater degree than Meduse. 
But a few instances in which impressions of these animals have 
been found justifies the assertion that they existed as well in for- 
mer periods as now. ‘The impressions of Meduse found in the 
lithographic limestone of Solenhofen, which are preserved in the 
Museum of Carlsruhe, not only carry back the existence of this 
class to the Jurassic period, but justify the question whether a 
large number of the fossil polypi from older periods, which have 
been described as belonging to that class, are not in reality nurses 
of Meduse similar to the Campanulariz, and Sertularie of the 
present day, which are now known to be no Polyps, but one of 
the alternate generations of Meduse. And as for the worms, we 
find in each geological formation, from the oldest to the most re- 
cent, fossil Serpule, or similar solid cases of worms in as large 
numbers as we find these animals any where at the present day. 
And where the existence of Serpule is established by such un- 
questionable evidence as that of their caicareous cases, are we not 
justified in the inference that those entirely naked worms which 
are found every where existing with Serpule, had also their cor- 
responding representatives during former geological periods? 

With the class of Crustacea the difficulty in the comparison is 
already less; for, in the tertiary beds of Sheppy there have been 
found a variety of lobsters, shrimps and crabs, which would fa- 
vorably compare with the crab fauna of any limited shore in the 
present day ; and I doubt very much whether such a variety of 
Crustacea could be collected any where on a shore of equal extent 
to that of the white chalk of Sussex, as Dr. Mandell has uncov- 
ered in the vicinity of Lewes. For a comparison of the Crus- 
tacea of the oolitic period, | would only refer the skeptic to the 
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monograph of the Crustacea of Solenhofen by Count Minster, 
who has figured from that single locality more species than are 
known in the whole basin of the Mediterranean, excluding the mi- 
nute species which have not yet been sought for among the fossils. 

In earlier geclogical ages, during the deposition of the coal and 
other paleozoic rocks, the class of Crustacea presents a very dif- 
ferent character. The gigantic Entomostraca and the extinct 
family of Trilobites take the place of the lobsters and crabs of 
later periods. But paleontological works illustrating the fossils 
of Sweden, Russia, Bohemia, England and France, have made 
us acquainted with as great a variety of species of those families 
as are found of the later representatives of the class in more mod- 
ern deposits. So that among Articulata the class of Crustacea 
can be said to have been, at all periods, as largely represented, 
and to have shown as great a variety of forms as occur any 
where within similar limits in the present time. 

The carcinological fauna of the whole Indian Ocean scarcely 
exceeds in variety or number of species that of Bohemia alone, 
as it is now known by the admirable investigations of Mr. 
de Barande. 

From their minuteness and genefal structure, Insects might be 
excepted in such a comparison without affording a sufficient ar- 
gument against the view I have taken of the subject, even if in- 
sects had nowhere been found in large numbers in a fossil state. 
F’or it must be plain that their preservation requires more favora- 
ble circumstances than the preservation of other animals more 
largely provided with solid parts. But though the fossil insects 
have not been sufficiently investigated in all geological forma- 
tions, have we not several examples which show that in some ge- 
ological periods, at least, they were as numerous as in the present 
day? The beautiful Monograph of Behrens, of the insects 
which occur in Amber, shows how varied these animals were 
during the period of the formation of that gum, and the unparal- 
leled investigations of Professor Oswald Heer upon the insects of 
Oeningen and Radeboy have furnished us with means of com- 
parisons which show that during the deposition of the Molasse 
of Switzerland, the insects were as numerous and as diversified 
there as they are any where in our day, within similar bounda- 
ries. And the fragmentary information which we already possess 
upon the insects of Aix in Provence, and those of Oeningen will 
justify the expectation that insects will finally be found very nu- 
merous in all the geological periods from that of the carbonife- 
rous deposit to the present day; that is to say, ever since terres- 
trial vegetation has had an extensive development. The discov- 
eries by Hugh Miller of true trees in the old red sandstone will 
justify the prophecy that insects will be found, some day or 
other, even among palozoic rocks older than the coal period. 
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But what of the Vertebrata? Is there not evidence, that, at 
the present day, they are more diversified and more numerous? 
Here again I answer, decidedly, No; granting only that there are 
periods during which the higher classes of these types did not 
exist, and that therefore, as a type, the vertebrata of the present 
day are more diversified ; but the individual classes, from the time 
of their appearance have been in each former period, as numer- 
ous and even as various as they are at present. 

Let us apply to these the same measure which we have applied 
to the Radiata, Mollusca, and Articulata, to justify this assertion, 
which seems so completely at variance with our knowledge of 
fossil vertebrata. Fishes occur, as is well known, in all geologi- 
cal formations. But should we compare the fossil fishes of each 
geological period as they are known from a few localities, with 
the whole number of fishes which exist all over the world in our 
day? It would be as unphilosophical as it would be inconsistent 
with our knowledge of the geographical distribution of animals. 
Like all other living beings, fishes are located within definite 
boundaries, and it will be but fair to compare the fossil species of 
a given locality with the special Ichthyological faunze which oc- 
cur in different oceans, or in different fresh-water basins. Now 
with this rule we may institute a comparison of the fossil fishes 
with the living ones, with reference to their number as well as to 
their variety. 

The number of species of fossil fishes known at present from 
the tertiary deposits, in a single spot, upon the Island of Sheppy, 
is greater than the number of fishes which have been gathered 
around the coast of any of the islands of the Pacific Ocean, as 
far as we know the local Ichthyological faune of those regions; 
it is as great, nearly, as the whole number of fishes known from 
the shores of Great Britain. ‘The same may be said of the fishes 
of Mount Bolcea, or of Mount Lebanon, or of those of the white 
chalk of England, or of those of Solenhofen, or of those of the 
lias of Lyme Regis; and if we pass to older deposits, to the old 
red sandstone even,—thanks to Mr. Miller, and to the investiga- 
tions of other British and Russian geologists,—do we not know 
from that old formation as many fishes as from any of the more 
recent ones, or from any circumscribed marine basin? and is not 
the variety which occurs among them at each period as great, 
though of a different character in each, as the variety which oc- 
curs at the present day? So that it can be fairly said, that at all 
periods, fishes have presented as great a variety of forms, and as 
numerous species, as under corresponding circumstances at the 
present day. 

The class of Reptiles will allow similar conclusions, for though 
the giants of the class have chiefly been studied, do they not in- 
dicate an abundance, and a variety of these animals during the 
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upper secondary formations, as great as in any tropical region? 
and have we not sufficient indications among the tertiaries to be 
justified in expecting that they also will turn out to be more nu- 
merous than they are now known to be? 

The class of Birds seems to form an exception in this view. 
But there seems to be particular reason why the bones of birds 
should be more liable to destruction and decomposition than those 
of other vertebrata. And whoever has traced the discoveries 
made recently among the fossils of this class, will certainly not 
insist upon a supposed scarcity of birds in former periods, but 
rather be inclined to admit that the limited number now known 
is to be ascribed to the deficiency of our knowledge rather than 
to a want of these animals in earlier formations, indications of 
their presence having been ascertained for several tertiary forma- 
tions, for cretaceous deposits, and even for deposits belonging to 
periods older than the chalk. 

Fossil Mammalia are comparatively too well known to call for 
many remarks, after what has been said above. Let us only re- 
member that the number of fossil species found in Brazil alone 
equals the whole number of Mammalia known to live at present 
in that country ; that the fossil Mammalia of New Holland com- 
pare already favorably with the living species of that continent; 
and that the locality of Montmartre alone has yielded as many 
large Mammalia as occur all over Europe, and the Mauvaises 
Terres in Nebraska as many as may be found in North America 
now. So that, if we grant simply that among vertebrata the di- 
versity has been increasing with the successive introduction of 
their different classes, the number and diversity of these different 
classes at each period has been as great as it is at present. 

These facts are of the utmost importance with reference to the 
great question of the order of succession and gradation of ani- 
mals in the different geological periods. ‘They cut away forever 
one of the arguments upon which the asserters of the develop- 
ment theory have insisted most emphatically. Before it could be 
granted that the great variety of types which occur at any later 
periods has arisen from a successive differentiation of a few still 
earlier types, it should be shown that in reality in former periods 
the types are fewer and less diversified ; and we have now shown 
that this is so far from being the case, that in many instances the 
reverse is really true. I have already attempted elsewhere to 
show in outlines what is the real order of succession of the great 
types of the animal kingdom, I need not therefore repeat here 
what may be gathered from the diagram at the head of the Zo- 
ological 'Text Book I have published jointly with Dr. Gould. I 
shall limit myself to a few more general remarks upon the spe- 
cial difficulties involved in a more thorough investigation of the 
subject. 
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The study of the order of succession and gradation of the or- 
ganized beings which have inhabited our globe at different peri- 
ods, presents indeed difficulties of more than one kind. Unhap- 
pily these difficulties have seldom been all considered in their 
natural connection by those who have ventured to consider the 
subject in its whole extent; thus presenting certain results as 
general which would require various qualifications to be true. 
In comparing fossils of one and the same or of different geologi- 
cal formations, it is in reality not enough to ascertain their true 
geological horizon, which we may call the chronological element 
of the enquiry; it is equally important that the differences or re- 
semblances arising from the geographical distribution over the 
wide expanse of the whole surface of the globe, which we may 
call the topographic element of the question, should be also con- 
sidered, for it is already known that within certain limits the 
same differences and resemblances which are observed at present 
between the animals inhabiting different parts of the globe existed 
already in former geological periods. We must therefore be- 
come acquainted with the general biological character of the 
epoch as well as with the éocal faune of each period. The ter- 
tiary faunze of New Holland and the Brazils for instance, resem- 
ble more closely the living faunze of those parts of the world 
than they resemble one another. Our lists of fossils teem with 
chronological errors of the worst kind, arising partiy from false 
identifications of strata, which in reality belong to different peri- 
ods, but the fossils of which are thus represented as having in- 
habited our globe simultaneously, when in reality they may have 
been separated by long periods of time, and existed upon earth 
under very different physical conditions. ‘This chronological 
confusion is further increased by the too extensive limits fre- 
quently assigned by geologists to the successive groups of rocks 
forming the crust of our globe. For instance, when the creta- 
ceous or the oolitic formations are considered respectively as indi- 
visible natural groups, and the fossils of all their subdivisions are 
enumerated in one single list as the inhabitants of a iong period, 
an infinitude of anachronisms are presented to the mind, which 
no special mention of localities can rectify; and until the fossils 
of each of the natural subdivisions of these formations shall have 
been grouped together and compared carefully, as I have attempted 
to do it in my Monographs of the T’rigonie and of the Mye 
of Switzerland and the adjoining countries, or as Al. d’Orbigny 
has done it upon a much larger scale in his Paléontologie Fran- 
coise, no correct ideas can be formed respecting the succession of 
animals and plants characteristic of these long successive periods. 
I do not believe there is a single paleontologist, whose opinion is 
worth having, who can suppose, at this day, that any of the ani- 
mals, the remains of which are buried in the lias, lived simulta- 
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neously with those of the inferior oolite, or these with those of 
the Oxford clay, or these with those of the upper division of the 
so-called oolitic formation. ‘The same may be said of the differ- 
ent natural subdivisions of the cretaceous formation, and of the 
subdivisions introduced of late among the paleozoic rocks, by 
Sir Roderick Murchison, and Protessor Sedgwick, and in America, 
by Professor J. Hall. 

But even after this separation of the fossils, the synchronism of 
which may be fully established, our task is only fairly laid open, 
for then must begin the zoological identification of all the spe- 
cies, which has to be correct in every respect before general con- 
clusions can be drawn from it. 

In the first place the specific identity of organic remains is not 
so easily ascertained as many geologists would seem to suppose, 
if we judge from their statements; but unless the validity of a 
species is sanctioned by a practiced Zoologist, it can not be taken 
as a basis for sound generalizations ‘n reference to questions of a 
purely zoological character. ‘The number of false identifications 
which have been accumulated in geological works js truly fright- 
ful. It would be however very unjust to accuse geologists in 
general of inaccuracy for this, the fault is mostly to be traced to 
other parties from which the names were obtained. It should 
only be understood that the materials thus accumulated are no 
longer fit to be used for the discussion of the questions which 
have been raised with the modern progress of geology, and that 
a thorough revision of the identifications made in former 
years is imperatively demanded by the modern progress of pale- 
ontology. It would be however sometimes amusing, were it not 
actually distressing, to see the manner in which some geologists 
deal with fossils, considering them simply as the characteristics 
of certain rocks, and hardly yet dreaming that there may be such 


a thing as a special zoology of the different il periods, 


and that during each. | lfaune i r have exist with peculiar 
animals, &c. ‘lhe ideas about characteristic fossils are i very 
crude, and nothing 1s more absurd than the complaints about un- 
necessary multiplication of genera and species: as 1 th genera 
and species had not a natural existence, independent of the esti- 
mates of naturalists it would be st as reasonable for astrono- 
mers to cot :plain of the great pum r of stars, as tor geologists 
to object to the investigations of zoologists, on the ground that 


they lead to the “making” of “loo many species 
The difficulty with reference to the identification of species is 
three-fold: l. a erent species mav be consideré | as lentical, 2, 


specimens ot the same species 1n aillerent states of preservation, 


or of different age, or sex, &c., may be considered as distinct spe- 


cies, or 3, the same species may have been described by ditferent 


authors under diflerent names, and their identity afterwards over- 
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looked by later writers. Who does not see what amount of error 
may accrue from the indiscriminate use of materials which are 
not first submitted to a very critical revision in these different re- 
spects, not to speak of the general difficulty of agreeing upon the 
limits of specific differences. With regard to this last point, 
however, I would say that whosoever would only use in discuss- 
ing general questions materials revised candidly with the same 
principles, could not fail to obtain at least uniform results. And 
when the results of investigations nade upon materials corrected 
in different ways by difierent authors are compared with one an- 
other, if these differences are kept in view, the disagreement in 
the results would not be found so great as it might otherwise 
seem. ‘T‘he astronomers and physicists have long learned to cor- 
rect their observations before using them, and to take into consid- 
eration what they call the personal equation of different observ- 
ers; are we never to jJearn {rom them a lesson in-the estimation 
of our respective investigations, and shall our facts for ever be 
used without being first corrected for all the possible causes of 
error and disagreement? As long as there are differences of opin- 
ion respecting the natural limits of genera and species, is it not 
absolutely necessary to reduce or expand the scale applied to the 
investigations of different authors, when using them for the same 
purposes, exactly 1n the same manner as thermometric observa- 
tions made with the scales of Reaumur or Celsius or Fahrenheit 


are reduced to the same standard, before being compared. 

In the second place, spectes must be referred to genera circum- 
scribed within the same limits, betore they can fairly be compared 
or at least lead to trustworthy general resuits. As long as certain 
bivalve shells of the earboniferous and oolitic series were referred 
to the genus Unio, it could appear that the family of Natades 
began ils existence at a very early period; but since the oolitic 
snecies of this ku have en ascertained to differ essentially 
from our freshwater shells, and to constitute by themseles a nat- 
ural genus more closely allie to Crassatella than to Unio, nobody 
thinks any | rer of look for Unios in marine deposits. As 
long as certain fossil fishes of the Zechstein and Lias were re- 
ferred to the genera Esox and Cyprinus, the families of which 
these genera are the types could be supposed to have extended 
their range far beyond the tertiary formations, before which how- 
ever no one of their representatives is to be found. Before the 


Spatangoids were divided into natural genera, the genus Spatan- 
gus was mentioned among the fossils of the oolitic as well as 


the eretaceous and tertiary fi tions; now it is restricted to the 
last among the fossils and found also among the living. I donot 
believe that a single genuine species of Gorgonia is found among 


the fossil Polypi, and yet that genus appears in the lists of fossils 
from the palzozoic period to the present time. 
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Since it is not my intention to enter here upon a special criti- 
cism of the innumerable errors of this kind, still to be found in 
even modern lists of fossils, I shall not multiply my examples. 
These may be sufficient to show how important a correct generic 
identification of the fossils may be in the estimation of the order 
of succession of organized beings; and I cannot but lament the 
utter want of consideration evinced even by many distinguished 
paleontologists in this respect, who seem to think that the’ knowl- 
edge of species is sufficient in itself to a proper appreciation of 
the order of creation, and that genera are arbitrary divisions es- 
tablished by naturalists merely for the sake of facilitating the 
study of species, as if the more general relations of living beings 
to one another were not as definitely regulated in all their de- 
grees by the same thinking mind, as the ultimate relations of in- 
dividuals to one another. 

In the third place the natural affinities of genera should be as- 
certained. Unless the genera are referred to the families to which 
they truly belong, unless the rank of these families in their 
respective classes is positively determined, unless the peculiarities 
of structure which characterizes them is taken as the foundation 
of such an arrangement and further corroborated by the mode of 
development of their respective types, it would be a hopeless 
task to attempt to determine the order of succession of the fossils 
in different geological formations. Before the Crinoids which 
Lamark placed along the Polyps had been referred to the class of 
Echinoderms, nobody could have understood the beautiful grada- 
tion so fully ascertained now, which may be traced through all 
geological formations among these animals. Before it was ascer- 
tained that the little animal described by Thompson under the 
name of Peutacrinus europeus, as a living Crinoid, for which 
DeBlainville established the genus Phytocrinus, is in reality the 
young of a Comatula, nobody could have suspected the wonder- 
ful relations which exist between the changes animals now living 
undergo during their growth, and the order of succession of en- 
tire classes of animals during successive geological ages. As 
long as the natural position of Trilobites remained doubtful in 
the animal kingdom, the characters of the prototypes of the class 
of Crustacea could not be appreciated. . Who does not see how 
impossible it was for those who classified the Trilobites with the 
Chitons to arrive at any sound results respecting the gradation 
and order of succession of these animals? Whilst now they are 
beautifully linked to the Macrura of the Trias, by the gigantic 
Entomostraca of the Devonian and Carboniferous periods. Again, 
the knowledge of the embryology of Crustacea gives us a key to 
a correct appreciation of the early appearance of the Macrura and 
the late introduction of the Brachyura. ‘The removal of the 
Bryozoa from ameng Polypi to the class of Mollusks, will entirely 


‘ 
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change the aspect and relations of the faune of the paleozoic 
rocks. How different, again, would the order of succession of 
Mollusks appear, were we to adhere to Cuvier’s view of separa- 
ting the Brachiopods, as a class, from the other Acephala, to 
which they are now more correctly referred ‘The vexed question 
of the period of appearance of Dicotyledonous plants in the ge- 
ological series would have been settled long ago, had it been 
placed upon its real foundation. It is not in reality to be argued 
upon paleontological evidence chiefly, for it resolves itself in the 
main into a: botanical question, and the definite answer must de- 
pend upon the position finally assigned by botanists to the fami- 
lies of Coniferee and Cycadee. if these natural orders of plants 
are really allied to the Dicotyledone, then this type begins with 
the palwozoic rocks in the Devonian system, and there is no gra- 
dation in the order of succession of plants during geological times. 
But if the view of Brongniart is more correct, if the Conifer and 
Cycadee have to be separated from the Dicotyledone as Gymnos- 
perme, and if moreover these latter should prove, as I believe 
they are, inferior even to the Monocotyledovuee, then we may at 
once recognize in the vegetable kingdom a similar gradation of 
types as among animals. ‘These examples may suffice to show 
what is required for a proper investigation of the order of succes- 
sion of organized beings in the course of time, and how little con- 
fidence the investigations in this field deserve, which have not 
been made with due reference to all the points mentioned above. 
It is indeed only in the classes, the structure and embryology of 
which is equally well understood, we are able to discover the 
laws regulating the succession of animals and plants in geological 
formations, and our knowledge is at present still too imperfect to 
carry the investigation into all families of the animal kingdom. 
And yet enough is known to leave no doubt as to the final result ; 
we may confidently await the time when the glory of the won- 
derfui order of creation shall be fully revealed to us, and this may 
stimulate us to renewed efforts, since the success depends entirely 
upon our own exertions. 

The geographical distribution of animals began only to be 
studied long after systematic zoology had made considerable pro- 
gress, but even to this day the limits of the faunze are nowhere 
circumscribed with any kind of precision, the principles upon 
which they might be determined are in many respects questiona- 
ble, anda large number of animals are daily described without 
any reference to their natural distribution upon the earth ; though 
much has already been done since Butfon to place this branch of 
our knowledge upon a better foundation, and especially to ascer- 
tain the laws regulating the geographical distribution of certain 
classes and families considered isolately. ‘The point which re- 
quires now particular attention, is the combination of these differ- 
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ent types within definite regions, and their common circumscrip- 
tion within natural zooiogical provinces. ‘This study would be 
particularly important with reference to the comparison of the 
local faunze of former geological periods with those of the pres- 
ent creation. But since the latter even are comparatively little 
known, we must be satisfied to wait for the time when thorough 
comparisons shall be possible between the local faunz of each and 
all geological periods inter se, and with those of other periods. 
In closing this digression, I may sun up my criticism upon 
paleontological investigations, by saying that any generalization 


respecting the succession of organized beings which is not based 
upon materials in which the synchronism aud succession of spe- 
cies and their geographical distribution is not duly considered, and 
in which the identification of species is not made with reference 
to sound zoological principles, with due regard to the equal |imi- 
tation of genera, and also with reference to our improved classi- 
fications in zoology, is not fit to be trusted. All species taken 
into cousideration should undergo a revision with reference to 
their chronology, their topography and their zoology, and in the 
last point of view the range and natural limitation as well as 
identity of the species, their generic affinities and their zoological 
classification should be equally tested. 

Returning now to the main subject of this paper, I have fur- 
ther to say that the very fact that certain stratified rocks, even 
among the oldest formations, are almost entirely made up of frag- 
ments of organized beings, should long ago have satisfied the 
most skeptical that both animal and vegetable life was as active 
and profusely scattered upon the whole globe, at all times and du- 
ring all geological periods, as itis now. No coral reef in the 
Pacific contains a larger amount of organic debris than some of 
the limestone deposits of the tertiary, of the cretaceous, or of the 
oolitic, nay even of the palzozoic periods, and the whole vegeta- 
ble carpet covering the present surface of the globe, even if we 
were to consider only the most luxurious vegetation of the trop- 
ics, and leave entirely out of consideration the whole expanse of 
the ocean, as well as those tracks of land where under less favor- 
able circumstances the growth of plants is more reduced, would 
not form one single seam of workable coal to be compared to the 
many thick beds contained in the rocks of the Carboniferous 


period alone. 
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Art. XXXIIL—New Localities of Meteoric Iron; by Cuarves 


Upnam Sueparp, M.D. 


1. Tazewell, Claiborne county, Tennessee. 


For the specimens of the highly interesting mass here described 
I am indebted to Prof. J. B. Mitchell, of the East Tennessee 
University, at Knoxville.* Though but a fragment of three 
i2ths pounds, (having been detached from a mass originally 
weighing sixty pounds, ) it nevertheless has much the appearance 
of an independent meteorite. Its shape is that of an elongated 
three-sided pyramid, whose axis is slightly oblique, and whose 
upper edges are obscurely truncated, so as to resemble an imper- 
fectly formed six-sided pyramid of corundum. The height of 
the mass is four inches. The base is triangular and nearly smooth, 
presenting however a cleavage surface, partially coated by brown 
oxyd of iron. By this face, it was originally connected with the 
larger mass, of which it doubtless formed one of the sharpest 
extremities. It is certainly very remarkable that the cleavage 
should have been effected without leaving any hackly projections, 
the more so as the mass itself by no means yields to a similar 
cleavage in any direction whatever. Possibly the cleavage was 
occasioned by the interposition of a seam of pyrites, in the di- 
rection in which it took place. At any rate, its occurrence shows 
that these lumps, though generally composed of very tough and 
strongly coherent materials, are nevertheless susceptible of cleav- 
age i certain directions, and that they may occasionally explode 
or subdivide into numerous fragments, without the necessity of 
any very considerable force. 

The upper planes of the pyramid are indented, and somewhat 
undulating, as is usual in meteoric irous; but there is no thick 


* The following is an abstract from Prof. Mitchell’s letter in reference to its dis- 
covery: “This meteorite was found April, 1853, about ten miles west of Tazewell, 
Claiborne county, Tennessee. It was discovered by a son of William Rogers, while 
ploughing in clayey ground on the side of a hill, where the soil had been much 
washed away by rains. His attention was arrested by the resistance and noise pro- 
duced, when the mass was struck by the plough. The lump weighed about sixty 
younds. It was very irregular in its shape. The period of its fall is of course un- 
ce On account of its weight and lustre, it was regarded as silver; and it was 
with no smail difficulty that the finder was induced to part with it. even by my pay- 
ing him what appeared to be an equivalent, and then agreeing to give him its weight 
in silver, provided it should prove to be that metal, when properly examined. For 
my first information of the iron, 1 am indebted to J. C. Ramsay, Esq., a gentleman 
who, not limiting his researches to the mere details of his profession, loses no oppor- 
tunity of contributing to several branches of natural history. I retain a fragment of 
about six ounces which he first gave me for examination. The remainder of a mass 
was broken when I saw it into two pieces, one of which, weighing perhaps three and 
a half pounds, [send to you. The largest portion, I transferred as I informed you, to 
an acquaintance for examining and reporting upon the same, These three embrace 
all the pieces into which this meteorite has been divided.” 
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incrustation of peroxyd: on the contrary, it merely possesses for 
a coating a thin, brownish-black pellicle, which is much covered 
also by firmly adhering clay. 

The iron is highly crystalline in its texture ; a fact which may 
be seen in a few spots upon the surface, even through the coating 
itself. It is exceedingly tough, breaking with the greatest diffi- 
culty, and having a hackly surface, in which no erystallization is 
apparent. ‘The fresh surface is much whiter than pure iron ; and 
it retains its color and iustre apparently without change from or- 
dinary exposure to the air. Its specific gravity = 7°30. 

A part of the broad cleavage surface (or base of the pyramid) 
above described, was polished, and acted upon by dilute hydro- 
chloric acid. ‘The corrosion was very partial ; but it revealed a 
perfectly crystalline structure in the iron. The subsequent appli- 
cation of nitric acid rendered it still more striking. The Wid- 
mannstattian figures are somewhat peculiar. While there is a 
general ground subdivided by innumerable thin and perfectly 
straight lines, into small equilateral triangles, and oblique-angled 
parallelograms of similar areas in size, presenting a picture on the 
whole closely resembling the Guildford (North Carolina) iron, 
there are also irregularly disposed veins, or interrupted searns, of 
a shining, white metal, ,'.th of an inch in thickness, and each 
from 4 to 3? of an inch long. These occur on the whole pretty 
near together, and impart a singular aspect to the surface, inas- 
much as the veins do not coincide in direction with the fine lines 
above mentioned ; nor do they follow any parallelism with one 
another. 

Neither of the acids employed attack this substance in the 
slightest degree, any more than they do the thin lines producing 
the small aud regular areas. But closely associated with the 
larger veins are noticeable small particles of magnetic pyrites, 
which as usual are decomposed by the acid. 

Having separated a few grains of this metal or ore forming the 
seams, and heated it with acids, | convinced myself that it is 
identical with the substance which I discovered as entering into 
the composition of the Seneca Falls (New York) meteoric iron, 
and which I denominated Partschite. 

A fragment of the iron was treated with hydrochloric acid. 
The solution went on very slowly, and unattended by the extri- 
cation of any su!phuretted hydrogen. The solution proceeded 
so slowly that it required nearly three days to dissolve 26°5 grs. 
of the iron, although the process of digestion was several times 
hastened by the application of a gentle heat. The acid left be- 
hind 1-16 grs. of undissolved matter, in the form of innumerable 
brilliant crystalline scales of an iron-gray color, and a high me- 
tallic lustre. When washed and dried, they were found to be 
flexible, highly magnetic, and insoluble in hydrochloric acid; 
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but were readily attacked by hot nitric acid, though still leaving 
undissolved a few particles of another metallic species, supposed 
to be the Partschite, and which were finally taken up by diges- 
tion in warm aqua regia. The thin, crystalline scales, undoubt- 
edly consist of the schreibersite (of Patera). 

From the hydrochloric solution a precipitate was obtained (by 
means of a stream of sulphuretted hydrogen), which, after wash- 
ing and reduction before the blowpipe, yielded metallic copper. 
A solution of the perchlorid was precipitated by ammonia, and 
the peroxyd of iron thus obtained was ignited with nitrate of 
potassa; when its solution gave decisive evidence of the presence 
of chromic acid. 

The proportion of nickel obtained from the iron (without in- 
cluding the schreibersite and partschite) was 12-10 to 13-05 p. c. 
—thus placing the present meteorite, as regards the high propor- 
tion of nickel, in the rank of the following rather small number 
of meteoric irons, viz., that of Caille, which has 17°37, of Clai- 
borne, Alabama, which has 12°66, of Greene county, Tennessee 
14:7, of Krasnojarsk 10-7, of Bitburg 11-9, and of Cape Colony, 
Africa 12°27. 

I have abstained from a complete analysis of the present iron, 
as Prof. J. Lawrence Smith is, as I understand, about to pub- 
lish full results of this nature. 


2. Haywood county, North Carolina. 


This specimen, which weighed scarcely {th of an ounce, was 
sent to me by Hon. T. L. Clingman, accompanied by the follow- 
ing remark: “It was given me bya person in Haywood county, 
whose father had obtained it in that region, but without his being 
able to designate the locality. It is evidently meteoric iron, but 
is perhaps from some mass already known.” 

The fragment is highly crystalline, and somewhat tetrahedral 
in form. One side was polished and etched. It displayed a 
marked character; and one which has no analogue among our 
meteoric irons. It is irregularly veined by a black ore, which was 
not acted upon by the acids; and which, when separated and 
submitted to examination, presented all the properties of mag- 
netite. ‘The general ground of the etched pattern is almost iden- 
tical in character with that of the Hauptmannsdorf (Braunau) 
iron, it being characterized by this, that instead of brilliant pro- 
jecting lines, it has fine, depressed lines, or grooves, which how- 
ever are bright and glimmering in a strong light, and meet each 
other, mostly at right angles, parting off the ground into squares 
and rectangles, which are also to some extent, diagonally streaked, 
though always in a much fainter manner. 

Specific gravity =7°419. It dissolves in hydrochloric acid 
without the odor of sulphuretted hydrogen. The solution, when 
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perchloridized, gave with ammonia a precipitate which afforded 
distinct evidence of the presence of phosphorus and chromium : 
and the ammouniacal liquor was rich in nickel. 

The small quantity of the iron at my disposal prevented a 
fuller examination of its properties. It is much to be desired 
that the preseut notice may lead to the discovery of the original 
mass. 

3. Union county, Georgia. 


For my specimen of this iron also, and for my chief informa- 
tion respecting its discovery, Lam indebted to Hon. 'T. L. Cling- 
man, as will appear from the following extract from his letter, 
dated Washinzton, Nov. 16, 1853. * Not long before L left home, 
I was at the copper mines of Dacktown, Polk county, ‘Tennessee ; 
and while there, in looking over some speciinens of Mr. S. Cong- 
den, I found this ore, and told him that I was satisfied it was 
meteoric iron. He had taken it to be merely a rich iron-ore, and 
informed me that some weeks previously, it had been bronght to 
him by a person, who had picked up a large lump of it in his 
field, and who had broken off this piece with a view to having 
it tested. ‘The discovery was made in the edge of Georgia, but 
in what county Mr. Congden could not learn.” 

I have more recently ascertained from Mr. B. R. Dickey of 
Habersham county, Georgia, that the mass was found by a Mr. 
Freeman, in Union county ef that state; aud that its weight 
when picked up was about fifteen pounds. 

The specimen seut to me by Mr. Clingman weighs one pound 
and one and three quarter ounces; and appears to have formed 
a portion of a somewhat tabular mass about two inches in thick- 
ness. It is coated on three sides, with a thin, sealy covering 
of brownish black hydrated peroxyd of iron. The other two 
sides present the appearance of a fresh fracture, but are nev- 
ertheless destitute of metallic lustre,—the surfaces being very 
irregular and dependant in form, upon the peculiar, concretionary 
character of the mass, which ts strongly analogous to that of a 
very coarse-grained colophouite garnet, or the coccolite variety of 
pyroxene. [t is, however, more or less traversed by cylindr.cal, 
or almond-shaped masses of meteoric pyrites, some of which are 
above an inch i length and one-third of an inch in diameter. 

When polished, it approaches more nearly to a silver-white 
color, than any other meteoric iron. When acted upon by acids, it 
does not give the Widimannstattian figures; but only develops 
a series of web-like meshes, or, at most, a mottled, map-like de- 
lineation. 

Its specific gravity =7-‘07. A fragment, as nearly as possible 
free from pyrites, was found to contain 3:32 p.c. of nickel. Ie 
is rich in chromium, and contains traces of phosphorus, cobalt, 
magnesium and calcium. 
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4. Meteoric Iron? from Long creek, Jefferson Co., Tennessee. 


This iron was forwarded to me by Judge J. Peck of Oakland, 
East ‘T'enuessee, (to whom we owe the discovery of the Cosby 
Creek iron, and that from Green county in the same state) with 
the following remarks respecting its discovery. “It was found 
on Long creek, Jefferson county, a few miles north of the mouth 
of Chucky creek. Before I got possession of it (which was acci- 
dental) it had fallen into the hands of a young vulean, who 
would try its metal, as you see. I regret its being disfigured : 
but L have saved all | could. Near the same place, another piece 
was picked up, of which, however, L possess a mere fragment ; 
but it appears to be quite identical with the specimen I send. 
The pieces are described to me as being of about the same size 
and not unlike in figure. The family who made the discovery, 
affirmed to me, when L visited the locality, that there was a vein 
of it, and that wagon loads could be picked up. But the creek 
where the vein was said to be, was too high. IT made a liberal 
offer for all they could find and bring to me, in an unaltered con- 
dition; but L hear of no more. Feb, 7, 1853.” 

The mass sent, weighed about two aud a half pounds, and had 
an oval flattened form, mach like a thick, freshwater bivalve 
shell. It is somewhat flattened on one side, and preseuts a broad 
fractured surface on one side, as if it had been broken from a 
larger mass. ‘The vatural outside is somewhat undulating and 
pitted, and bears some marks of having been heated and ham- 
mered, But it exhibits a very inarked peculiarity in being coated 
almost uniformly by a layer one-tweutieth of av inch thick, of 
specular iron, which has a botryoidal surface, and a concentric, 
lamellar structure. This coating moreover, often penetrates by 
little irregular veins, for half au inch or more, into the substance 
of the mass. 

It breaks with difficulty; at first, slightly flattening under the 
hammer. ‘The fresh fracture shows no bright metallic points. 
It presents a granular surface, much resembling certain rather fine 
grained blackish chlorites, or some varieties of graphite. Here 
aud there throughout its mass, are noticeable rounded globules of 
metal from ,';th to {th of an inch in diameter. These are quite 
smooth externally ; and when detached from their bedding, leave 
behind a smooth corresponding cavity. ‘The material of the 
globules does not differ sensibly from the rest of the mass, except 
in being rather finer grained. 

Specific gravity =7°43. When polished, it presents a dark 
iron-grey color, aud an imperfectly metallic lustre. Acids do not 
develop any crystalline texture with this iron. 

It dissolves easily in hydrochloric acid, with no perceptible odor 
of sulphuretted hydrogen, but nevertheless slightly discoloring a 
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paper wet with a solution of acetate of lead, when held over 
the solution. A mineral resembling graphite rapidly separates as 
the solution goes on, and floats throuzh the liquid in small shin- 
ing black scales of perfectly uniform size. When no heat is em- 
ployed in the process, their form is very definite, and on being 
washed and dried, they gave in one instance a specific gravity of 
3°30. Deflagrated with nitrate of potassa they gave decided traces 
of titanic and silicic acids. Where heat and aqua regia were em- 
ployed In acting upon e . the graphite-like substance was 
more acted upon, and had a specific gravity of but 2°20. ‘This 
when deflagrated with nitre also alforded tr licie and 
titanic acids. ‘The proportion of the heavy graphite in the iron, 
obtained in the first process was 4°5 p.c.; but by the latter pro- 
cess it was p. c. 

A portion of the iron was heated with hydrochloric acid, and 
the solution saturated with sulphuretted hydrogen \ yellowish 
brown precipitate was formed. It was separated and treated with 
concentrated nitric acid. <A he ‘rhite powder was formed, 
which was not reduced in qua r by rther digestion in the 
acid. It was separated, d, dried and ignited, and amounted 
to O-4 er. or 5°50 

A portion of the nitri cid ‘lution, n b r treated with 
sulphuretted hydrogen, gave a brown precipitat [ l ph iret of 


molybdenum. Another portion gave with tannic acid, a yellow 


brown precipitate ; and, another still nitrate of 
mercury, a yellow precipitate of molyb rt reury, which 
was dissolved by nitric acid. he iron affor ve indica- 
tions of the presence of phosphorus and n, when sub- 
jected to the usual tests for these elements; but does not contain 
nickel, cobalt, magnesium or calcium. Besides the specuiar iron 


of the crust, therefore, it contains, 


Iron, - 
Carbon, 
Chromium, 
Molybdenum, 
Silicon, 
Titanium, 
Phosphorus, 
Sulphur, 


traces 


100-00 


- - - - - 
- - - - > 1-125 
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Arr. XXXIV.—Description of Meteorite Tron from Putnam 
County, Georgia; by J. E. Witter, Professor in Mercer 


University, Geo. 


Tuts interesting meteoric iron, the first that has been fonnd in 
Georgia, was presented to Mercer University by John A. Cogburn, 
Esq., in the fall of 1852. 

The circumstances of its discovery, as detailed by Mr. Cogburn, 
are briefly these. The 1on was first observed by his overseer, 1n 
1839, in a field which had been cultivated for several years; but 
was supposed to be the common black rock of that region. Mr. 
Cogburn first noticed it March, 1840, and, attempting to raise it 
from the ground, found it so heavy that he carried it to his black- 
smith shop to have it broken. Its weight, at that time, was 72 
pounds, and the mass was coated deeply with a brown, scaly 
crust. He att mpted to break it upon an anvil, but could remove 
only the outside crust, including a large blister, the place of which 
is now indicated by a deep fissure. Finding it so untractable, 
he threw it out into his yard, where it lay neglected; untila 
knowledge of the fact led me to request him to send it to the 
Uuiversity for examination. He states further, that he supposes 
it to have been originally buried, and brought to the surface of 
the earth by cultivation and the action of rains; that there is no 
tradition of its fall: and that no similar pieces have been found 
in the neighborhood 

Its weight, when it was brought to the University, was abont 
sixty pounds. In shape, it represents a rude triangular pyramid, 
with its base and edges rounded, and its faces exposing many 
knobs and de} ressious 

Most of the erust has been removed by the rough handling 
which it has received. ‘The outer layers of what remains sepa- 
rate in thin scales of no regular shape; the inner portions break 
into rhombohedral masses, which, under the influence of a mag- 
net, become permanently magnetic; showing that the iron has 
here been converted in nacnetic yd. ‘The mass of iron ex- 
hibits no magnetism. 

ln removing a b, the iron was found to be remarkably tough 
and compact. ‘Ihe torn edges oxydized rapidly and developed 
the crystalline structure, before the application of acid; the oxy- 
dation proceediug inwardly from the edges and following the 
lines of cleavage first, and afterwards spreading over the inclosed 
areas, ‘The sawn surfaces, after a few days exposure, were found 
bedewed with drops of a liquid, supposed to be chlorid of iron. 
Afier longer exposure, the exudation has ceased ; a point of strik- 
ing similarity with the Texas iron. ‘The polished surface is uni- 
form, without markings, and with few flaws. 

Hydrochloric acid, applied to the heated slab, attacks it, with 
a rapid evolution of hydrogen Bubbles, but develops only a few 
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of the larger bars; and the crystalline structure of the mass might 
be overlooked with the action of this acid alone. Nitric acid, 
however, brings out the Widmanstattian figures most beautifully. 
The etched surface is a perfect miniature copy of the ‘lexan iron; 
the largest bars of the Putnam county iron corresponding with 
those of medium size in the Texas iron, and thence diminishing 
to bundles of striz# hardly visible to the naked eye. The trian- 
gles and paralielograms are proportionally small. Query: Are the 
crystalline figures of meteoric irons, in any degree, proportional 
to the meteoric masses? If so, may we not infer from the size 
of them, whether the iron be an eutire mass, or a fragment of a 
large one? 

Neutral sulphate of copper produces no precipitate of metal on 
the iron; the slightest addition of acid causes the depesit of cop- 
per. Moreover, I find, that if the film of copper be wiped off as 
soon as formed, the sulphuric acid has etched ont the figures su- 
perficially but very imperfectly. Liquid sulphuric acid, when 
cold, has no effect upon the surface. 

In addition to the above description, I subjoin an interesting 
note from Prof. Shepard, containing av analysis of the iron, 
which he has very kindly furnished at my request. 

“Charleston, S. C., February 10, 1854. 

My Dear Sir—In comparing the Putnam county meteoric iron with 
specimens from other localities, | notice a striking similarity in its 
structure to that of the Texan mass. Like it, your iron is compact, 
nearly free from pyrites and but slightly disposed to rust on exposure 
to the air. But the resemblance between the two is seen to the great- 
est advantage, when etched samples are compared with one another. 
The Putnam county iron exhibits figures of the same shape and size as 
the Texas, viz., triangles and oblique-angled parallelograms, bounded 
by slightly raised edges, which are ofien wavy, and sometimes not 
continuously of the same thickness, but, here and there, bulging out 
into beads or knobs. The pyrites in my specimens is scarcely to be 
recognized, except in one or iwo very limited patches, which are irreg- 
ulur and vein-like. 

The iron appears to have suffered a very remarkable disintegration 
to the depth of half an inch or more below the thick, scaly crust with 
which the mass was coated; in consequence of which it cleaves very 
regularly, like the Cocke county, ‘Tennessee iron, into tetrahedral and 
rhomboidal fragmenis. 

The specific gravity of the fresh internal portions of the mass is 
769. A single unalysis gave me the following result : 

Iron, - - - - 89-52 
Nickel, with traces of cobalt, 8-82 
Tin, phosphorus, sulphur, magnesium and calcium, 


Very truly, yours, 
* CxHarLes 
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Art. XXX V.—On Conistonite. a new Mineral Npecies com- 
municated by R. P. Gree, F.G.S., of Norcliffe Hall, near 
Manchester. 


Mr. B. Wricut, a mineral dealer in Liverpool, forwarded me 
some months since, a specimen, found at the copper mine near 


Coniston in Cumberland, by Mr. Marrat, a teacher of Natural 


History in Liverpool. ‘The specimen was of a purplish-red col- 
or, somewhat resemb!ing earthy cobalt-bloom, and implanted on 


it were a few small erystals resembling caleite. Thinking how- 
ever the form of these rather peculiar, on trial I found the usual 
cleavages of that mineral wanting; and its peculiar behavior be- 
fore the blowpipe soon convinced me that it mast be a new spe- 
cies. I give the following general description: 

Largest crystals not more than one-eighth of an inch across, 
and in general form not unlike the double four-sided erystals of 
Edingtonite. Primitive form probably a right rhombic prism. 


No cleavage observable. Fracture small conchoidal, uneven. 
Lustre vitreous. Transparent to translucent; colorless. Slightly 
sectile. H.= 2-2. Sp. gr. = 2-05. 
o7-05 
M : M’ = 97-05 
M:e = 122-50 
| . i 
M 5 = 94:00 
rA The faces M brighter and more distinct 
4 sthane. 
Does not effervesce in acids. Before the blowpipe becomes 


white and opaque, ex} anding into seven or eight times its original 
bulk. After exposure to heat almost instantaneously dissipated 
in acids, with strong effervescence. 

As yet only two specimens of this interesting mineral have 
been found. I have called it Conistonite from its having been 
first discovered at Coniston. 

It is very probable that the matrix in which the crystals of 
Conistonite are imbedded, will itself prove to be a new mineral 
species. Mr. Heddle supposes it to be oxalate of cobalt. 

[ transmitted to my friend, Mr. M. Forster Heddle, of Edin- 
burgh, a few crystals of the Conistonite for analysis, which he 
kindly undertook to make; and he has sent me the following 
particulars respecting it. 

a. “Sp. er., determined on 3-666 ers., found to be 2:052. 

6. Powdered mineral absorbs -23 per cent. of moisture. 

c. Soluble without effervescence in hydrochloric and nitric 
acids, and on addition of ammonia a precipitate is thrown down. 

d. When heated gives off water and carbonic oxyd, and is 
converted into carbonates; and then effervesces in acids. 

Seconp Senriss, Vol. XVII, No. 51.— May, 1854. 3 
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e. Qualitative analysis made on a very minute quantity, gave 
indications of lime, magnesia, water and oxalic acid. 
J. Quantitative analysis made on 3°83 gars. : 


Carbonate of lime, 37°597 
Water, and ) 60-052 | | Lime, - 21:055 ) 21-877 
Carbonic oxyd, which | Seda and Magnesia, 822 
Carbonates f soda corresponds Oxalic acid, 28017 

and magnesia in | to Water, . 49°155 

nearly equal seed 


quantities, 
W049 99-049 


g. Uniting the soda and magnesia with the lime to calculate 
the formula, we get, 


Atom. 
Lime, - - - 21-877 = 625 = 1 
Oxalic acid, - - 28-017 = 622 1 
Water, - - - 49-155 = 4369 = 7 


which gives the formula CaO, C2O:, 7HO; being an oxalate 
of lime with 7 atoms of water instead of one; or more probably 
oxalate of lime with 6 atoms of water of crystallization, thus 
CaO, C20;, HO+6HO; or Ca 

h. The great interest of the mineral lies in the fact of the wa- 
ter of crystallization, rendering oxalate of Jime dimorphous, the 
Whewellite of Brooke being oblique. 

It is curious that the specific gravity of Conistonite should be 
greater than Whewellite; we should have expected that the addi- 
tional HO would have lowered the gravity.” 


Art. XXXVI. — Introductory Essay, in Dr. Hooker’s Flora of 
New Zealand. 


(Concluded from p. 252.) 


Hysripization has been supposed by many to be an important 
element in confusing and masking species. Botanists of one 
class are apt to refer to its agency the unwelcome appearance of 
a specimen which combines two nominal species, founded on in- 
constant characters. Another class of naturalists appeal to the 
repeated occurrence of fertile hybrids, to negative the inference, 
otherwise unavoidable, that the production between two individ- 
uals of inherently fertile offspring, is a good reason for pronoun- 
cing them identical in species. Any continued effects from hybrid- 
ization in uncontrolled nature seem to be thoroughly guarded 
against in two ways; first by the constitutional debility, if not by 
the invariable sterility of the hybrid offspring, rendering it of tran- 
sient duration; and secondly, by the fact that, when prolific at 
all, they usually become so through fertilization by one or the 
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other of the parents, when the offspring reverts to that specific 
type. Dr. Hooker justly remarks, that, 

‘** As a general rule, the genera most easily hybridized in gardens 
are not those in which the species present the greatest difficulties. 
With regard to the facility with which hybrids are produced, the prev- 
alent ideas on the subject are extremely erroneous. Greertner, the most 
recent and careful experimenter, who appears to have pursued his 
inquiries in a truly philosophical spirit, says that 10,000 experiments 
upon 700 species produced only 250 true hybrids. It would have been 
must interesting had he added how many of them produced seeds, and 
how many of the latter were fertile, and for how many generations 
they were propagated. The most satisfactory proof we can adduce, of 
hybridization being powerless as an agent in producing species (how- 
ever much it may combine them), are the facts that no hybrid has ever 
afforded a character foreign to that of its parents, and that hybrids are 
generally constitutionally weak, and almost invariably barren. Uni- 
sexual trees must offer many facilities for the natural production of 
hybrids, which nevertheless have never been proved to occur; nor are 
such trees more variable than hermaphrodite ones.” 

May we not even say that they are less variable because uni- 
sexual, since their progeny is most likely to be originated from 
the conjunction of different trees, and individual peculiarities must 
needs be thereby blended and obliterated. When we consider 
how often it must happen that the ovules of one tree in an oak 
or pine forest are fertilized by the pollen of another; when we 
take into view the great number of unisexual plants, and consider 
also how many apparently hermaphrodite blossoms (far more than 
is generally supposed) are really submoncecicus or polygamous, 
we may find reason to suspect in this a more general provision of 
nature for limiting congenital or induced individual forms than 
would at first appear. ‘That some such controlling or amalga- 
mating agencies operate in nature may be inferred from a com- 
parison of the general homogeneity of an indigenous species, over 
even a large area, with the ready development of marked varie- 
ties or races in the case of every cultivated plant which is mul- 
tiplied from seed, and their perpetuation from generation to gen- 
eration, which is almost always ensured merely by cultivating 
each stock by itself, For the general law of nature is, not merely 
that species are true to their characters, these characters being 
rightly apprehended, but that the individual progeny inherits and 
transmits the special peculiarities of the parent or parents. Hence, 
that an isolated race retains certain characteristics so long as kept 
separate is no proof that it constitutes a species. Many a variety 
of recent and known origin does this. But, on the other hand, 
whatever individuals, however distinguished by minor differences 
when separate, are found to blend into a fertile race when associ- 
ated, must on sound principles be regarded as belonging to one 
species. Perhaps if zoologists would contemplate the wide varia- 
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tions presented by many plants of indubitably one and the same 
species, and the still wider diversities of long cultivated races 
from an original stock, they would find more than one instructive 
parallel to the case of the longest-domesticated of all species, man. 

Let it also be especially noted, that varieties are not always, 
not even generally, the result of external agencies, at least of 
such as we are able to detect. Certain varieties of plants are so 
originated: these are generally as transient as the cause that pro- 
duces them, and under altered circumstances often disappear even 
during the life of the individual: the plant may outgrow them. 
But others arise, we know not how. [tts past the wit of man to 
trace a connection between the diverse forms of the foliage, &c. 
of a polymorphous plant such as a Coprosma, Wetrosideros or 
Alseuosmia in New Zealand, and any ditference of circumstances 
attributable to station ; still more so when these diversities occur 
side by side. Yet such are the varieties which ordinarily exhibit 
the greatest persistency, 1. e. when Kept from inte rmingling by 
mutual feeundation. What external circumstances can in the 
least account for the origin of the race of Dorking fowls, or 
Manx cats, or indeed of almost any of our domesticated races 
which were not produced by cross-breeding, that is by mingling 
the characters of two such races already in existence. Yet how 
certainly may we continue any of these races, under favorable 
circumstances, merely by maintaining the needful isolation ; and 
how soon would they mingle and disappear if they were left to 
themselves. Is not this equally true of the human races? 

From such facts, from the study of species remarkable for their 
polymorphous vegetation, as well as from the wide differences 
between certain domesticated races and their original stock,— 
differences not to have been expected on any known principles, 
and often far greater than those which are reckoned satisfactorily 
to mark the limits betweeu other species,—the systematic bota- 
nist, at least, learns the lesson, that the amount of variation of 
which any one specific type is susceptible is only to be ascer- 
tained from observation and experience 

Upon the third proposition, that “Species are more w idely 


diffused than is usually supposed,” our author’s statements are 
brief, but | ind remark il ie, He h iS alre uly de lared 
in the previous section “that it is by far the smaller half of the 
vegetable kingdom that is confined to narrow geog iphical or 


climatie areas, aud that very few piants indeed are absolutely 


local; whilst the operations of the gardener and agri ilturist prove 
that a vast propo tion of the | lants of the two t Im perate zones 
are capable of growing In any moderate climate.” “Ido not 


think.” he continues, “ that those who argue for narrow limits 


to the distribution and variation of species, can have considered 
a garden iu a philosophical spirit, or have weighed such facts as 
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that there have been cultivated, within the last seventy years in 
the open air of England (at Kew), upwards of 20,000 species of 
plants from all quarters of the globe, and this within a space that, 
had it been left to nature, would not have eontained 200 indige- 
nous species. The fact that an overwhelming proportion of 
these have come up true to their parent, and have continued so 
under every possible disadvantage of transportation and trans- 
plantation, of altered seasons, and amount and distribution of 
temperature and humidity, of unsuitable soil and exposure, and 
of the multitude of errors which unavoidable ignorance of their 
natural locality and habit engenders: such appears to me the 
most forcible argument in favor of the power of plants to retain 
their original characters under altered circumstances.”’ 

The validity of the last inference is unquestionable and valua- 
ble. As long as the plants survived, they doubtless retained their 
characters. But the value of the general statement, as respects 
its bearing upon the natural diffusion of species, depends much 
on the answer to the question, how long did the majority of the 
species survive. We should like to know how large a propor- 
tion continued beyond the first two or three years, even with all 
the advantages of being looked after by the gardener. 

But, returning to the general question, we remark, that there is 
little or no reason to expect a similarity between plants and ani- 
mals in this respect. Krom the nature of the case we should 
suppose that the latter, at least that land-animals, would be much 
more local than plants. 

We give to our readers the whole of the third section; as 
some of the statements, especially those that relate to the proba- 
ble number of vegetable species known, are likely to excite some 


surprise. 


“This is a point upon which my own views differ materially from 
those of many of my fellow botanists, and which, if borne out by facts, 
leads to a widely different estimate of the number and variety of the 
members of the vegetable kingdom than that which is at present enter- 
tained. As with the affinities and variation of species, so is it with 
their distribution: an extensive knowledge of the subject is only to be 
obtained by actual observation over large areas, and many of them, or 
by the study and comparison of the contents of many museums. It 
has been my singular good fortune to have visited many regions of the 
globe, and to have « ntered into some details upon the dispersion of liv- 
ing species, which has always been a favorite pursuit of mine. I have 
further had the advantage of collating my results with the largest and 
best-named botanical collections in the world, and have received a 
greater amount of assistance from my fellow naturalists than has fallen 
to the lot of most: facts which in ordinary cases are the result of long 
study and much consultation have been placed at my disposal rather 
than worked out by myself A very extended examination of these 
materials has only tended to confirm the view which originated in my 
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personal experience, viz., that the estimate of the number of species 
known to botanists is a greatly exaggerated one,* and the prevalent 
ideas regarding their distribution no less contracted. 

Many more plants are common to most countries than is supposed ; 
I have found 60 New Zealand Flowering plants and 9 Ferns to be Eu- 
ropean ones, besides inhabiting various intermediate countries; and 
amongst the lower Orders we find a greatly increased proportion of 
species common to all countries: thus of Mosses alone 50 are found in 
New Zealand and Europe ;+ of Hepatice 13; of Algz 45 are also na- 
tives of European seas; of Fungi nearly 60; and of Lichens 100. 

So long ago as 1814 Mr. Brownt drew attention to the importance of 
such considerations, and gave a list of 150 European plants common 
to Australia. The identity of many of these has repeatedly been 
called in question, but almost invariably erroneously ; added to which 
more modern collectors have greatly increased the list. 

The too prevalent idea that the plants of newly discovered, isolated, 
or little visited localities must necessarily be new, has been a fertile 
source of the undue multiplication of species. ‘There are very many 
cases of naturalists having been so impressed with this idea, that they 
have not thought it worth while to consult either books or herbaria be- 
fore describing the plants from such spots. ‘The New Zealand Flora 
presents several instances of this; two conspicuous ones occur in ihe 
genus Ovalis ; one, O. corniculata, is amongst the most widely diffused 
and variable plauts in the world; of its varieties no less than seven or 
eight species have been made, most of them supposed to be peculiar to 
New Zealand; not only is O. corniculata hence excluded from the 
flora, but, in the descriptions of these its varieties, no allusion is made 
to that plant.§ In the case of the other species the error is more ex- 


* According to the loose estimate of compilers, 100,000 is the « monly received 
number of known plants: from a multiplicity of data I can come to no other con- 
clusion but that half that nuiober is much nearer the truth. This may well be con- 
ceived, when it is notorious that nineteen species have been mad of the common 
Potato, and many more of Solanum nigrum alon Pteris aq aa has given rise 
to numerous book species; Vernonia cinerea of India to fifteen at least. Many of 
the commonest European plants have several names in Europe, others in India, ‘and 
still others in America, besides a host of garden names for themselves, their hybrids 
and varieties, all of which are catalogued as species in the ordinary works of refer- 
ence whence such estimates are compiled 

+ In fact the distribution of some Cryptogams is so wide, that I have visited a 
spot in a high southern latitude, nearly all whose plants are not only identical with 
those of Great Britain, but inhabit many intermediate temperate and tropical coun- 
tries. Cockburn Island, in lat. 64° 12’ S. and long. 64° 49’ W., nearly fulfills this 
condition; I thereon collected nineteen plants, of which three-fourths are natives of 
England. 

¢ Appendix to Flinders’s Voyage, vol. ii, p. 592. 

§ I have stated very confidently in the body of this work that « we of Cunning- 
ham’s and Richard's species of this genus are all referable to one. This view will 
probably not meet the ap probatic m of the local botanists, who w " point to the con- 
stancy with which some of the states retain their characters under varied conditions. 
I value such facts very highly, and attach great weight to them, and did these vari- 
eties occur only in New Zealand I should perhaps have withheld so strong an opin- 


ion on the subject ; but such is not the case. O. corniculata varies as much in nu- 
merous other parts of the world; and admitting, as every one must, that varieties 
are known to retain their characters with more or less constancy for certain periods, 
some other evidence is necessary to shake the opinion of the botanist who grounds 


his views on an examination of the plant from all quarters of the globe. 
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cusable, and may be still open to question ;* it is that of O. Magellan- 
ica, originally discovered in Fuegia, and imperfectly described by Fors- 
ter, whose very indifferent specimens of it are in the British Museum. 
When re-found in New Zealand it was described as new, and called 
O. cataracte, and when found a third time in Tasmania, was called by 
still a third name, O. lactea. In this case a more important fact was 
smothered than that of the distribution of O. corniculata, namely, that 
of a very peculiar plant of the south temperate zone being common to 
these three widely sundered localities. 

Many similar instances might be added, for there are several New 
Zealand plants (as Pleris aquilina) that have a different name in almost 
every country in the world: and, partly from changes in nomenclature, 
partly from the reduction of species, | have found myself obliged to 
quote 1500 names for the 720 New Zealand Flowering plants described ; 
and I believe I might have doubled the number had my limits not 
obliged me to reduce the synonymy as much as possible ; in many ca- 
ses too much, | fear, for the requirements of working botanists in 
Europe.” 


One thing is clear, and important to be enforced: namely, that 
if determinations of species are to be of any value, especially in 
their bearing on general questions, they must rest solely upon 
observed characters of admitted value, irrespective of all theory. 
We pronounce such and such individuals, from a certain habitat, 
to belong to a distinct species, only because we find them pos- 
sessed of certain adequate distinctive marks. If we at length 
ascertain that particular species are peculiar to particular stations 
or parts of the world, we have a sound and valuable deduction. 
But to assume that certain plants, or certain animals, from widely 
sundered localities belong to different species, notwithstanding 
their resemblance, until the contrary is proved, and even to an- 
nounce this as a principle for general adoption, as has been done, 
is surely a gross instance of reasoning in a vicious circle. 

We cannot venture to condense, and therefore reproduce the 
whole of § 4, viz.: 

“« The distribution of species has been effected by natural causes, but 
these are not necessarily the same as those to which they are now ez- 
posed. 

Of all the branches of Botany there is none whose elucidation de- 
mands so much preparatory study, or so extensive an acquaintance 
with plants and their affinities, as that of their geographical distribution. 
Nothing is easier than to explain away all obscure phenomena of dis- 
persion by several speculations on the origin of species, so plausible 
that the superficial naturalist may accept any of them; and to test their 
soundness demands a comprehensive knowledge of facts, which more- 


* As no identification is proved till all the organs of the plants to be compared 
have been studied, there is yet a possibility of these three species proving distinct, 
but I do not at all expect it; the only difference I can find is a greater obliquity and 
emargination of the petals of the New Zealand species, but that character varies so 
much both in this plant and in others of the genus that it loses all specific value. 
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over run great risk of distortion in the hands of those who do not know 
the value of the evidence they afford. | have endeavored to enumer- 
ate the principal facts that appear to militate against the probability of 
the same species having originated in more places (or centres) than 
one; but in so doing | have only partially met the strongest argument 
of all in favor of a plurality of centres, viz., the difficulty of otherwise 
accounting for the presence in two widely sundered localities of rare 
local species, whose seeds cannot have been transported from one to 
the other by natural causes now in operation. ‘To take an instance: 
how does it happen that Edwardsia grandiflora inhabits both New 


Zealand and South America? or Ovxalis Magellanica both these local- 


ities and Tasmania? ‘The idea of transportation by aerial or oceanic 
currents cannot be entertained, as the seeds of neither could stand ex- 
posure to the salt water, and they are too heavy to be borne in the air. 
Were these the only plants common to these wide ly-sundered localities, 
the possibility of some exceptional mode of transport might be admit- 


ted by those disinclined to receive the doctrine of double cer 


res: but 
the elucidation of the,.New Zealand Flora has brought up many similar 
instances equally difficult to account for, and has developed innumera- 
ble collateral phenomena of equal importance, though not of so evident 
appreciation. ‘These, which all bear upon the same point, may be ar- 
ranged as follows :— 

1, Seventy-seven plants are common to the three great south temper- 
ate masses of land, ‘lasmania, New Zealand, and South America. 


2. Comparatively few of these are universally distributed species, 


the greater part being peculiar to the south temperate zone. 

3. There are upwards of 100 genera, subgenera, or other well- 
marked groups of plants entirely or nearly confined to New Zealand, 
Australia, and extra-tropical South America. ‘These are represented 
by one or more species in two or more of these countries, and they 
thus effect a botanical relationship or affinity between them all, which 
every botanist appreciates. 


4. These three peculiarities are share d by all the islands in the south 


temperate zone (including even Tristan d’Acunha, though placed so 
close to Africa), between which islands the transportation of seeds is 


even more unlikely than between the larger masses of land. 


5. The plants of the Antarctic islands which are equally natives of 
New Zealand, Tasmania, and Australia, are almost invariably found 
only on the lofty mountains of these countries. ; 

Now as not only individual species, but groups of these, whether or- 
ders, genera, or their subdivisions, are to a great degree distributed 
within certain limits or areas, it follows that the flora of every island 
or archipelago presents peculiarities of its own. Though an insular 
climate may favor the relative abundance of individuals, and even spe- 
cies of certain Natural Orders, there is nothing in the climate, or in 
any other attribute of insularity, which indicates the nature of the pe- 
culiarity of endemic species. ‘The islands of each ocean contain cer- 
tain botanically allied forms in common, which are more or less abund- 
ant in them, and rarely or never found on the neighboring continents ; 
thus there are curious genera peculiar to the North Atlantic islands, 
others to the North Pacific islands, others to those of the South Pacific 
and others again to the Malayan Archipelago; just as there are still 
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others peculiar to the Antarctic islands, and many to New Zealand, 
Fuegia, and ‘Tasmania. 

Each group of islands hence forms a botanical region, more or less 
definable by its plants as well as by its oceanic boundaries; precisely 
as a continuous area like Australia or South Africa does. There is 
however this difference, that whereas the Natural Orders that give a 
botanical character to a continuous area of a continent or toa large 
island (as the Proteacee in South Africa or in New Holland, and Co- 
prosma in New Zealand) are numerous in species and often uniformly 
spread,—in clusters of smal! islands, distant from continents, they are 
few in species, and the individuals are scattered, appearing like the 
vestiges of a flora which belonged to another epoch, and which is pass- 
ing away. ‘This is perhaps a fanciful idea, but one which I believe to 
contain the germ of truth; for no Botanist can reflect upon the destruc- 
tion of peculiar species on small islands (such as Is now going on in St. 
Helena amongst others), without feeling that, as each disappears, a gap 
remains, which may never be botanically refilled; that not only are 
those links breaking by which he connects the present flora with the 
past, but also those by which he binds the different members of the 
vegetable kingdom one to another. It is not true in every sense that 
all existing nature appears to the naturalist as an harmonious whole; 
“ach species combines by its own peculiarities two or more others more 
closely, and reveals their affinities more clearly, than any other does ; 
just as the flora of an intermediate spot of land connects those of two 
adjacent areas better than any other locality does. It is often by one 
or a very few species that two large Natural Orders are seen to be re- 
lated ; just as by a few Chilian plants the whole flora of New Zealand 
is connected with that of South America. The destruction of a spe- 
cies must hence create an hiatus in our systems, and I believe that it is 
mainly through such losses that natural orders, genera, and species be- 
come isolated, that is, peculiar, in a naturalist’s eyes. 

To return to the distribution of existing species, | cannot think that 
those who, arguing for unlimited powers of migration in plants, think 
existing means ample for ubiquitous dispersion, sufficiently appreciate 
the difficulties in the way of the necessary transport. During my voy- 
ages amongst the Antarctic islands, I was led, by the constant recur- 
rence of fami! 
on the subject of their possible transport; and the conviction was soon 


iar plants in the most inaccessible spots, to reflect much 


forced upon me, that, putting aside the almost insuperable obstacles to 
trans-oceanic migration between such islands as Fuegia and Kerguelen’s 
Land, for instance (which have plants in common, not found else- 
where), there were such peculiarities in the plants so circumstanced, as 
rendered many of them the least likely of all to have availed them- 
selves of what possible chances of transport there may have been. As 
species they were either not so abundant in individuals, or not prolific 
enough to have been the first to offer themselves for chance transport, 
or their seeds presented no facilities for migration,* or were singularly 
perishable from feeble vitality, soft or britile integuments, the presence 
of oil that soon became rancid, or from having a fleshy albumen that 
* Thus of the Composite, common to Lord Auckland’s Group, Fuegia, and Ker- 
guelen’s Land, none have any pappus (or seed-down) at all! Of the many species 
with pappus, none are common to two of these islands ! 
Sxconp Szrizs, Vol. XVII, No. 51.—May, 1854. 44 
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quickly decayed.* Added to the fact that of all the plants in the re- 
spective floras of the Antarctic islands those common to any two of 
them were the most unlikely of all to emigrate, and that there were 
plenty of species possessing unusual facilities, which had not availed 
themselves of them, there was another important point, namely, the 
little chance there was of the seeds growing at all, after transport. 
Though thousands of seeds are annually shed in those bleak regions, 
few indeed vegetate, and of these fewer still arrive at maturity. There 
is no annual plant in Kerguelen’s Land, and seedlings are extremely 
rare there; the seeds, if not eaten by birds, either rot on the ground or 
are washed away ; and the conclusion is evident, that if such mortality 
attends them in their own island, the chances must be small indeed for 
a solitary individual, after being transported perhaps thousands of miles, 
to some spot where the available soil is pre-oceupied. 

Beyond the bare fact of the difficulty of accounting by any other 
means for the presence of the same species in two of the islands, there 
appeared nothing in the botany of the Antarctic regions to support or 
even to favor the assumption of the double creation, and | hence dis- 
missed it as a mere speculation which, till it gained some support on 
philosophical principles, could only be regarded as shelving a difficul- 
ty; whilst the unstable doctrine, that would account for the creation of 
each species on each island by progressive development on the spot, 
was contradicted by every fact. 

It was with these conclusions before me, that I was !ed to speculate 
on the possibility of the plants of the Southern Ocean being the re- 
mains of a flora that had once spread over a larger and more continu- 
ous tract of land than now exists in that ocean; and that the peculiar 
Antarctic genera and species may be the vestiges of a flora abeenatee 
ized by the predominance of plants which are pow seattered throughout 
the southern islands. An allusion ese speculations was made in 
the * Flora Antarctica’ (pp. 210 and 268), where some circumstances 
connected with the dinehbation of | Antaretie islands were dwelt 
upon, and their resemblance to the summits of a submerged mountain 
chain was pointed out; but beyond the facts that the general features 
of the flora favored such a view, that the difficulties in the way of trans- 
port appeared to admit of no other solution, and that there are no lim- 
its assignable to the age of the species that would make their creation 
posterior to such a series of geological changes as should remove the 
intervening land, there was nothing in the shape of evidence by which 
my speculation could be supported. | am indebted to the invaluable 
lubors of Lyell and Darwin 


for the facts that could alone have given 


* Of the seeds sent to England trom the Antarctic regions, or transported by my- 
self between the several islands, almost all perished during transmission 

+ See Darwin's ‘ Journal of a Naturalist,’ and ‘ Essays on Voleanic Islands and Co- 
ral Islands’ The proofs of the coasts of Chili and Patagonia having been raised 
continuously, for several hundred miles, to elevations varying between 400 and 1300 
feet, since the period of the creation of existing shells, will be found in the first- 
named of these admirable works, which should be in the hands of every New Zea- 
land Naturalist, if only from its containing important observations on ‘his own isl- 
ands. The fact of this accomplished Naturalist and Geologist having preceded me 
in the investigation of the Natural History of the Southern Ocean, has materially 
influenced and greatly furthered my progress; and I feel it the more necessary to 
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countenance to such an hypothesis; the one showing that the necessary 
time and elevations and depressions of land need not be denied; and 
the other, that such risings and sinkings are in active progress over 
large portions of the continents and islands of the southern hemisphere. 
It is to the works of Lyell* that | must refer for all the necessary data 
as to the influence of climate in directing the migration of plants and 
animals, and for the evidence of the changes of climate being depend- 
ent on geological change. In the ‘ Principles of Geology’ these laws 
are proved to be of universal application, and amply illustrated by their 
being applied to the elucidation of difficult problems in geographical 
distribution. It follows from what is there shown, that a change in the 
relative positions of sea and land has occurred to such an extent, since 
the creation of still existing species, that we have no right to assume 
that the plants and animals of two given areas, however isolated by 
ocean, may not have migrated over pre-existing land between them. 
This was illustrated by an examination of the natural history of Sicily 
(where land-shells, still existing in Italy, and which could not have 
crossed the Straits of Messina, are found imbedded on the flanks of 
Etna high above the sea-level), regarding which Sir Charles Lyell states 
that most of the plants and animals of that island are older than the 
mountains, plains, and rivers they now inhabit.7 

dward Forbes, one of the most ac- 


lt was reserved for Professor E 
complished naturalists of his day, to extend and enlarge these views, 
and to illustrate by their means the natural history of an extensive 
area; which he did by applying a profound knowledge of geology and 
natural history to the materials he had collected during his arduous sur- 
veys of many of the shores of Europe and the Mediterranean. The 
result has been the enunciation of a theory, from which it follows that 
the greater part, if not all, of the animals and plants of the British 
Islands have immigrated at different periods, under very different cli- 
matic conditions; and that all have survived immense changes in the 


mention this here, because Mr. Darwin not only directed my earliest studies in the 
subjects of the distribution and variation of species, but has discussed with me all 
the arguments, and drawn my attention to many of the facts which I have endeavy- 
ored to illustrate in this Essay I know of no other way in which I can acknowl- 
edge the extent of my obligation to him, than by adding that I should never have 
taken up the subject in its present form, but for the advantages I have derived from 
his friendship and encouragement. 

* To Sir Charles Lyell’s works, indeed, I am indebted for the enunciation of those 
principles that are essential to the progress of every naturalist and geologist ; those, 
i mean, that affect the creation and extinction, dispersion and subsequent isolation of 
organic beings ; and though botanists still differ in opinion as to the views he enter- 
tains on the most speculative of subjects (the origin and permanence of species), 
there is, I think, but one as to the soundness and originality of his observations on 
all that relates to the strict dependence of organic beings on physical conditions in 
the state of the earth’s surface. I feel that I cannot over-estimate the labors of this 
great philosopher, when I reflect that without them the science of geographical dis- 
tribution would have been with me little beyond a tabulation of important facts; 
and that I am indebted to them, not only for having given a direction to my studies 
in this department, but for an example of admirable reasoning on the facts he has 
collected regarding the distribution of plants and animals. I have no hesitation in 
recommending the ‘ Principles of Geology’ to the New Zealand student of Nature, 
as the most important work he can study. 

+ See the Principles of Geology, ed. 9, p. 702, and Address to the Geological So- 
ciety of London by the President (Leonard Horner, Esq.), in 1847, p. 66. 
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configuration of the land and seas of Northern Europe. The argu- 
ments which support this theory are based upon evidence derived from 
Zoology and Geology,* and they receive additional weight from the fact 
that the distribution of British plants is in accordance with its principal 
features.t 

The geographical distribution of British plants has been the subject 
of the most rigorous investigation by one of our ablest British botanists, 
Mr. H. C. Watson, who first drew attention to the various botanical 
elements of which the flora is composed, and grouped the species into 
botanical provinces. ‘These provinces were intended for ‘ showing the 
areas of plants, as facts in nature independent of all theoretical expla- 
nations and reasons.’ (Cybele Britannica, vol. i, p. 18). An inspec- 
tion of them shows the relations borne by the plants of England to 
those of certain parts of Europe and of the Arctic regions; and Pro- 


fessor Forbes, applying a modification of these botanical provinces to 


g 
the illustration of his views of the original introduction of plants into 
the British Islands, proceeds to show that their migration took place at 
different periods, contemporary of course with the connection by land 
of each botanice! region of Britain with that part of the continent which 
presents a similar association of plants. 

To extend a theoretical application of these views to the New Zea- 
land Flora, it is necessary to assume that there was at one time a land 
communication by which the Chilian plants were interchanged ; that at 
the same or another epoch the Australian, at a third the Antarctic, and 
at a fourth the Pacific floras were added to the assemblage. It is not 
necessary to suppose that for this interchange there was a continuous 
connection between any two of these localities, for an intermediate land, 
peopled with some or all of the plants common to both, may have ex- 
isted between New Zealand and Chili when neither of these countries 


was as yet above water.t ‘To account, however, for the Antarctic 


* For the contents of the Essay itself, I must refer to the Records of the Geolog- 
ical Survey of ‘ rit vol. i, p. 336. This is the most original and able essay 
that has ev l ject, an ouch I cannot subscribe to all its bo 
tanical det isider that the mode of reasoning adopted is sound, and of uni- 
from m trongly is, the origin of the gulf- 

nintains by iceberg transport of seeds, and the too 


irish flora, w e peculiarities appear to me to be 


ere are no reasons 

rect proof of plants 

y anim ils do; the 

a, and hard parts of 

1, and such are pre- 

rent: their perish- 

purposes, are 

seldom | 
' migration of its flora and fauna to new, 
mav b : lta of any New Zealand river. A 
mud-bank on one } ‘ wit m roves, advances across the channel, the 
‘he current ch inves, and the en l 

of ymes an island: another change 
of the riv | isiet and the opposit shore, to which 
it hence becon a peninsula, pe y mangroves, whose parents grew on the 
opposite bank 
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it remarked, n ence is required, such as must have 
operated in tl i isolation of New Zealand. 
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plants on the lofty mountains, a new set of influences is demanded ; no 
land connection between these islands and New Zealand could have 
effected this, for the climate of the intermediate area musi necessarily 
have prevented it. But changes of relation between sea and land in- 
duce changes of climate, and the presence of a large continent con- 
necting the Antarctic islands would, under certain circumstances render 
New Zealand as cold as Britain was during the glacial epoch. Sir C. 
Lyell first demonstrated this, and showed what such conditions should 
be; and by consulting the ‘ Principles of Geology,’ my reader will un- 
derstand how such a climate would reign in the latitude of New Zea- 
land, as that its flora should consist of what are now Antarctic forms of 
vegetation. The retirement of the plants to the summit of the New 
Zealand mountains,* would be the necessary consequence of the ame- 
lioration of climate that followed the isolation of New Zealand, and the 
replacement of the Antarctic continent by the present ocean. 

The climate throughout the south temperate zone is so equable, and 
the isothermal lines are so parallel to those of latitude, that it is not 
easy for the New Zealand naturalist to realize the altered circumstan- 
ces that would render the plains of his island suitable for the growth of 
plants that now inhabit its mountains only ;t bat if he glance at the 
map of the isothermal lines of the northern hemisphere, he will see 
how varied are the climates of regions in the same latitude; that Lon- 
don, with a mean temperature of 51°, is in the same latitude as Hud- 
son’s Bay, where the mean temperature is 30°, and the soil ever fro- 
zen: and he will further be able to understand by a little reflection, 
how a change in the relative positions of sea and land would, by 
isolating Labrador, raise its temperature 10°-15°, causing the de- 
struction of all the native plants that did not retire to its mountain- 
tops, and favoring the immigration of the species of a more genial 
climate. 

The first inference from such an hypothesis is that the Alpine plants 
of New Zealand, having survived the greatest changes, are its most 
ancient colonists; and it is a most important one In many respects, but 
especially when considered with reference to the mountain floras of the 


* With regard to the British mountains, Professor Forbes imagines that they were 
islets in the glacial ocean, and received their plants by transportation of seeds with 
soil, on ice from the Arctic regions. This appears to me to want support, and there 
is much in the distribution of Arctic plants especially, wholly opposed to the idea 
of ice transport being an active agent in dispersion. A lowering of 10° of mean 
temperature would render the greater part of Britain suitable to the growth of 
Arctic plants; it would give it the climate of Labrador, situated in the same lati- 
tude on the opposite side of the Atlantix Britain is the warmest spot in its lat- 
itude, and a very slight geological change would lower its mean temperature many 
degre¢ 3. 

+ The New Zealand naturalist has probably a very simple means of determining 
for himself whether his island has been subject to a ge ologically recent amelioration 
of climate; to de which, let him examine the fiord-like bays of the west coast of 
the Middle Island, for evidence of the glaciers which there exist in the mountains 
having formerly descended lower than they now do. Glaciers to this day descend 
to the level of the sea in South Chili, at the latitude of Dusky Bay; and if they 
have done so in the latter locality, they will have left memorials, in the shape of 
boulders, moraines, and scratched and polished rocks. 
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Pacific and southern hemisphere generally. These may be classed 
under three heads :*— 

1. ‘Those that contain identical or representative species of the Ant- 
arctic Flora, and nove that are peculiarly Arctic; as the Tasmanian 
and New Zealand Alps.t 

2. Those that contain, besides these, peculiarities of the Northern 
and Arctic Floras ;{ as the South American Alps. 

3. Those that contain the peculiarities of neither; as the mountains 
of South Africa and the Pacific Islands. 

We thus observe that the want of an Arctic or Antarctic Flora at all 
in the Pacific islands, and the presence of an Arctic one in the Ameri- 
can Alps, are the prominent features; and | shall confine my remarks 
upon these to the fact that, with regard to the isolated islands of ihe 
Pacific, they are situated in too warm a latitude to have had their tem- 
perature cooled by changes in the relative position of land and ocean, 
so as to have harbored an Antarctic vegetation. With regard to the 
South American Alps, there is direct land communication along the 
Andes from Arctic to Antarctic regions; by which not only may the 
strictly Arctic genera and species have migrated to Cape Horn, but by 
which many Antarctic ones may have advanced northward to the 
equator.§ 

There is still another point in connection with the subject of the rel- 
ative antiquity of plants, and in adducing it I must again refer to the 
‘Principles of Geology,’ where it is said, ‘ As a general rule, species 
common to many distant provinces, or those now found to inhabit many 
distant parts of the globe, are to be regarded as the most ancient.... 
their wide diffusion shows that they have had a long time to spread 
themselves, and have been able to survive many important changes in 
Physical Geography.’|| if this be true, it follows that, consistently with 
the theory of the antiquity of the Alpine flora of New Zealand, we 
should find amongst the plants common to New Zealand and the Ant- 
arctic islands, some of the most cosmopolitan; and we do so in Montia 


* I need scarcely remind my reader that in thus sketching the characteristics of 
these Alpine floras, I make no allusion to exceptions that do not alter the main fea- 
tures. I am far from asserting that there are no peculiar Arctic or Antarctic forms 
in the Pacific Islands, nor any peculiarly Arctic ones in Tasmania and New Zealand: 
but if, on the one hand, future discoveries of such shall weaken the points of differ- 
ence between these three mountain regions, on the other they might be very much 
strengthened by adducing the number of Arctic species common to the South Amer- 
ican Alps, but not found in the others. 

+ These Antarctic forms are very numerous; familiar ones are Acena, Drapetes, 
Donatia, Gunnera, Oreomyrrhis, Lagenophora, Forstera, Ourisia, Fagus, Callixene, 
Astelia, Gaimardia, Alepyrum, Oreobolus, Carpha, Uncinia. 

t Berberis, Sisymbrium, Thlaspi, Arabis, Draba, Sagina, Lychnis, Cerastium, Fra- 
garia, Lathyrus, Vicia, Hippuris, Chrysoplenium, Ribes, Saxifraga, Valeriana, Aster, 
Hieracium, Stachys, Primula, Anagallis, Pinguicula, Statice, Empetrum, Phleum, 
Elymus, Hordeum. 

$ Why these Antarctic forms have not extended into North America, as the Arc- 
tic ones have into South America, is a curious problem, and the only hy pothesis that 
suggests itself is derived from the fact that though the Panama Andes are not now 
sufficiently lofty for the transit of either, there is nothing to contradict the supposi- 
tion that they may have had sufficient altitude at a former period, and that one 
which preceded the advance of the Antarctic species to so high a northern latitude. 

] Principles of Geology, ed. 9, p. 702. 
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fontana, Callitriche verna, Cardamine hirsuta, Epilobium tetragonum, 
and many others. 

On the other hand, it must be recollected that there are other causes 
besides antiquity and facility for migration, that determine the distribu- 
tion of plants; these are their power, mentioned above, of invading 
and effecting a settlement in a country preoccupied with its own spe- 
cies, and their adaptability to various climates: with regard to the first 
of these points, it is of more importance than is generally assumed, and 
I have alluded to its effects under Sonchus, in the body of this work. 
As regards climates, the plants mentioned above seem wonderfully in- 
different to its effects.* 

Again, even though we may safely pronounce most species of ubiq- 
uitous plants to have outlived many geological changes, we may not 
reverse the position, and assume local species to be amongst the most 
recently created ; for whether (as has been conjectured) species, like 
individuals, die out in the course of time, following some inscrutable 
law whose operations we have not yet traced, or whether (as in some 
instances we know to be the case) they are destroyed by natural causes 
(geological or others), they must in either case become scarce and lo- 
cal while they are in process of disappearance. 

In the above speculative review of some of the causes which appear 
to affect the life and range of species in the vegetable kingdom, | have 
not touched upon one point, namely, that which concerns the original 
introduction of existing species of plants upon the earth. I have as- 
sumed that they have existed for ages in the forms they now retain, 
that assumption agreeing, in my opinion, with the facts elicited by a 
survey of all the phenomena they present, and, according to the most 
eminent zoologists, with those laws that govern animal life also; but 
there is nothing in what is assumed above, in favor of the antiquity of 
species and their wide distribution, that is inconsistent with any theory 
of their origin that the speculator may adopt. My object has not so 
much been to ascertain what may, or may not, have been the original 
condition of species, as to show that, granting more scope for variation 
than is generally allowed, still there are no unassailable grounds for 
concluding that they now vary so as to obliterate specific character ; in 
other words, I have endeavored to show that they are, for all practical 
purposes of progress in botanical science, to be regarded as perma- 
nenily distinct creations, which have survived great geological changes, 
and which will either die out, or be destroyed, with their distinctive 
marks unchanged. We have direct evidence of the impoverishment 
of the flora of the globe, in the extinction of many most peculiar insu- 
lar species within the last century; but whether the balance of nature 
is kept up by the consequent increase of the remainder in individuals, 
or by the sudden creation of new ones, does not appear, nor have we 
any means of knowing: if the expression of an opinion be insisted on, 
I should be induced to follow the example of an eminent astronomer, 

* Mr. Watson (Cybele Britannica) gives the range of Ca/llitriche in Britain alone 
as including mean temperatures of 40° to 52°, and as ascending from the level of 
the sea to nearly 2000 feet in the East Highlands of Scotland. Montia, according 
to the same authority, enjoys a range of 56° to 52°, and ascends to 3300 feet; Epi- 
lobium, a temperature of 40° to 51°, and ascends to 2000 feet; Cardamine, a tem- 
perature of 87° to 52°, and ascends to 3000 feet. 
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who, when the question was put to him, as to whether the planets are 
inhabited, replied that the earth was so, and left his querist to argue 
from analogy. So with regard to species, we know that they perish 


suddenly or gradually, without varying into other forms to take their 
place as species, from which established premiss the speculator may 
* * * * 


draw his own conclusions. ° 


To those who may accuse me of giving way to hasty generalization 
or loose speculation on the antiquity and dispersion of plants over parts 
of the Southern Hemisphere, | may answer, that no speculation is idle 
or fruitless, that is not opposed to truth or to probability, and which, 
whilst it co-ordinates a body of well established facts, does so without 
violence to nature. and with a due regard to the possible results of fu- 
ture discoveries. I may add, that after twelve years’ devotion to the 
laborious accumulation and arrangement of facts in the field and closet, 


untrammelled by any theories to combat or vindicate, | have thought 
that | might bring forward the conclusions to which my studies have 
led me, with less chance of incurring such a reproach, than those 
would, who with fur better abilities and judgment, have not had my ex- 


perience and opportunities.” 


The hypothesis that these insular floras are the remains of 
larger floras greatly reduced or verging to extinction, will be found 
remarkably applicable, if we mistake not to the case of the 
Sandwich Islands; many of the characteristic species of which 
appear to be represented by comparatively few individuals, as if 
waning to extinction along with the Hawaian race. 

The general idea here so ably set forth by Dr. Hooker, in re- 
spect to the Antarctic and South Pacific floras, is a very important 
one, and worthy of the most extended and critical examination. 
Its establishment, moreover, by satisfactory evidence, would de- 
stroy one of the strongest grounds upon which the doctrine of 
the multiple origin of species (at least im the form maintained by 
Schouw) is supported. To complete the view, and fairly to exhibit 
the grounds upon which these theoretical conclusions are based, 
we should embrace in our extracts a large part of the remaining 
chapter ; on the physioguomy and affinities of the New Zealand 
Flora, and on the variation of New Zealand species. But the 
necessary limits of our article forbid. A few facts regarding the 
more striking peculiarities of the New Zealand flora may be col- 
lected. ‘lhe large proportion, both relatively and absolutely, of 
the Cryptogamia, and especially of Ferns, has already been noted. 
“ A paucity of Grasses, and absence of Leguminose, and abun- 
dance of bushes and Ferns, and a waut of annual plants, are the 
prevalent fearures of the open country ; whilst the forests abound 
in Cryptogamia, in Phenogamic plants with obscure and green 
flowers, and very often of obscure and little known natural orders.” 

The number of natural orders of the Phenogamic plants is 
remarkably large in proportion to the genera, even for an insular 
flora ; being 92 to 282, or about one to three: while the genera 
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are to the species as 282 to 730, each genus having on the aver- 
age only 24 species: so that the species average but eight for 
each order. ‘This makes it one of the most difficult floras in the 
world for a beginner, who must know a natural order for every 
eight species. How recondite, vague, and unsatisfactory the nat- 
ural system of Botany must appear to the New Zealand student ! 

Of the largest natural orders, as respects the number of spe- 
cies, the individuals are often so few that none of them form 
prominent features in the landscape. The Conifere prove to 
be the most prevalent family; but the majority of their species 
are not social but grow intermixed with the trees, soas to give no 
character to the landscape ;—a case just opposite to what occurs 
in the northern hemisphere, at least in North America, where the 
species are few, but mostly social, and existing in a vast number 
of individuals, which often occupy considerable tracts almost 
exclusively, and thus strikingly impress their features upon the 
landscape. 

The number of kinds of trees is very large in proportion to 
the herbaceous plants; as there are 113 Phzenogamous trees, mn- 
cluding shrubs above twenty feet high, or one-sixth of the flora, 
while in England there are not more than 35 native trees, ina 
much iarger flora. 

A remarkably large proportion of the Phenogamous flora of 
New Zealand consists of absolutely peculiar plants: of these 
there are 26 genera and 507 species; or more than two-thirds of 
the whole. The greater part of these are Exogens. Of the 
remaining third, consisting of plants common to New Zealand 
and other countries: 

“ 193 species, or nearly one-fourth of the whole, are Australian. 

89 species, or nearly one-eighth of the whole, are South 
American. 

77 species, or nearly one-tenth of the whole, are common 
to both the above. 

60 species, or nearly one-twelvth of the whole, are European. 

50 species, or nearly one-sixteenth of the whole, are An- 
tarctic Islands, F'uegian, &c.” 


These several elements in the New Zealand flora, whether as 
represented by identical or cognate species, are in turn subjected 
to a critical analysis. ‘The following extract, respecting the Aus- 
tralian element, is interesting from its direct bearing on the ques- 
tion of transport by water. 

“If the number of plants common to Australia and New Zealand is 
great, and quite unaccountable for by transport, the absence of certain 
very extensive groups of the former country is still more incompatible 
with the theory of extensive migration by oceanic or aerial currents. 
This absence is most conspicuous in the case of Eucalypti, and almost 
every other genus of Myrtace, of the whole immense genus of Acacia, 
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and of its numerous Australian congeners, with the single exception of 
Clianthus, of which there are but two known species, one in Australia, 
and the other in New Zealand and Norfolk Island. 

The rarity of Proteacea, Rutacea, and Stylidea, and the absence of 
Casuarina and Callitris, of any Goddeni@a but G. littoralis (equally 
found in South America), of Tremandrea, Dilleniacea, and of various 
genera of Monocotyledones, admit of no explanation consisient with 


migration over water having introduced more than a very few of the 


plants common to these tracts of land. Considering that Eucalypti 
form the most prevalen t feature over the greater part of South 
and East Australia, rivalled by the Leguminose alone, and that both 
these Orders (the lat! specially) are admirably adapted constitution- 
ally for transport, and that the species are not particularly local or 
scarce, and grow well wherever ywn, the fact of their absence from 
New Zealand cannot be too strongly pressed on the attention of the bo- 
tanical geographer; for it is the ma ci » of the diflerence between 
the floras of these two great masses of being much greater than 
that between any two equally la: ontiguous ones on the face of the 
globe. If no theory of transport 1 ccount for these facts, still less 
will any of variation: for of the three genera of Leguminose which do 
inhabit New Zealand, ni ‘h a theory; one, Clianthus, I have 
j ist mentioned ; tl second, Edwar consists of one tree, identical 
with a Juan be rnat z and Ch n one, and unKNOWD 1D New Hol- 
land; and the third genus ( Carmichalia) is quite peculiar, and consists 
of a few species ’ ied to some New Holland plants, but exceed- 
ingly different in structure from any of that extensive Natural Order.” 

Dr. Hooker then appends a carefully prepared table of 228 
phzenogamous species which may be said to represent each other 
in two or all the three South temperate masses of land, viz., New 
Zealand (including Auckland and Campbell’s Islands), Australia 
(including Tasmania), and extra-tropical South America, inclu- 
ding the Falkland Islands ; the list being confined to cases of 
real and usually very close botanica lity, to the exclusion of 
analogical resemblances, however striking. ‘The list is by no 
means overstrained, nor as full as it mig »: since one or two 
more good instances have oecurred to our memory while looking 
over its columns. On comparing together the Australian and 
New Zealand columns, we find only fourteen blanks, not filled 
by known representative species ; a similar comparison of the 
New Zealand and South American columns shows forty-six 
blanks, sixteen of which are among the Endogens. 

On fairly weighing all this testimony, the botanist will perhaps 
accede to our author’s conclusion,—viz., that the floras of these 
three great areas of land in southern latitudes “ exhibit a botan- 
ical relationship as strong as that which prevails throughout the 
Jands within the Arctic northern temperate zones: and which is 
not to be accounted for by any theory of transport or of variation ; 
but which is agreeable to the hypothesis of all being members of 
a once more extensive flora, which has been broken up by ge- 
ological and climatic causes.” A. G. 


i 
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Tt. XXXVII.—Remarks on the Mineral species Algerite ; by 


T. S. Hunt. 


In this Journal for July, 1849, I published a description by 
Mr. Alger, of a mineral from Franklin, N. J., together with an 
analysis of it by myself, from which I was led to consider it a 
new species, and to give it the name of Aigerite. It was again 
analyzed by Mr. R. Crossley, whose results will be found in this 
Journal for July, 1850. ‘The mineral had been described as hav- 
ing the form of an oblique rhombic prism, M:M = 94°, but Mr. 
Dana has satisfied himself that the crystal is really a square prism. 
The hardness is 30—3°5 (Alger, Crossley ) ; density 2 697— 
2712 (Hunt), 2:78 (Crossley). ‘The mineral which is imbedded 
in a white coarse-grained crystalline limestone, is subject to de- 
composition in the weathered portions of the rock, but as I[ stated 
in my paper, “ the crystals selected for analysis were hard, semi- 
translucent and undecomposed ; their powder when elutriated 
and carefully dried, was of a buff color, which was not changed 
by ignition.” Mr. Crossley remarks that in his case “many of 
the crystals were incrusted with idocrase, and in some instances 
penetrated so much that it required great caution to secure por- 
tions free from that mineral.”’ He rejected all decomposed por- 
tions, and analyzed only pure honey-yellow fragments. The 
results of the two analyses are as follows : 


1 


Silica, 

Alumina, 

Peroxyd of iron, 
Magnesia, 

Potash, 
Soda, 
Carbonate of lime, 
W ater, 


A subsequent incomplete analysis gave me, Silica 49°42, alu- 
mina 25°67, peroxyd of iron 1-93, carbonate of lime 3°57, water 
6:18, magnesia and alkalies by difference 13°23. My analysis 
differs from that of Mr. Crossley in the smaller amount of mag- 
nesia which is replaced by water, a case analogous to that of 
aspasiolite aud iolite, or serpentine and chrysolite, which are found 
in the same localities and even in the same crystal. The ques- 
tion whether these differences are to be attributed to a subsequent 
alteration of the minerals, by removing magnesia and substituting 
wuter, or to the original association of homeomorphous, chem- 
ically homologous species, 1S as yet unsettled. The latter view 
is maintained by Scheerer, whose opinions will be found in this 
Journal [2] vols. v, p. 388, and vi, p. 199; and also cited with 
some further considerations to the same eflect, in a paper by my- 
self, published in the last volume of this Journal, of which see 
page 217. 


AY. 
“1996 
19 

24°41 
148 
| 518 
9°97 
4 1°21 
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From the square form of the prism Mr. Dana has suggested 
that Algerite may be a result of the alteration of scapolite from 
which species however it diflers widely in composition ; while 
the latter affords from 13 to 24 p. c. of lime, and from 4 to 7 of 
soda, Algerite contains neither lime nor soda, but 10 p. c. of pot- 
ash, sv that the change must have consisted in the removal of 
lime and soda, and the substitution of magnesia, water, and a 
large amount of potash, which reactions, especially the replace- 
ment of one aikali by another, seem very questionable. As scap- 
olite has not yet been found with this miueral, it would have 
been better to regard algerite as derived from the alteration of the 
associated idocrase, a process which presents less difficulty to the 
chemist than the other. It may fairly be questioned whether 
the extreme views maintained by some, with regard to the altera- 
tior of mineral species, do not tend to discourage mineralogical 
chemistry, and to embarrass the science with groundless hy- 
potheses. 

In support of the view that Algerite is an altered scapolite, 
Mr. J. D. Whitney has given at page 296 of this volume, the 
results of his examination of the mineral. He observes of the 
material selected for analysis, that ‘‘after the ignition it was noticed 
that portions of the ignited mineral remained nearly unaltered in 
appearance, while the larger part acquired a brick-red color, and 
on examination with the microscope was seen to contain small 
silvery scales apparently of mica. As only a small quantity could 
be used for analysis, the results can be relied upon only as ap- 
proximatively correct.” p. 208. He gives the following as the 
result of his analysis: Silica 52-09, alumina 18°63, phosphate of 
lime 8-22, carbonate of lime 4°41, water 668, loss, potash and 
soda? 9-97 = 100-00. 

Had the analysis of such a compound agreed with my own, I 
might have had reason to doubt the results of Mr. Crossley and 
myself. Since reading Mr. Whitney’s remarks I have examined 
several crystals of Algerite for phosphate of lime, by digesting 
their powder with heated hydrochloric acid, and testing the solu- 
tion with molybdate of ammonia; this delicate reagent indicated 
the presence of traces only of phosphoric acid. The apparently 
pure calcite in which the crystals are imbedded, gives a more de- 
cided reaction, and traces of this acid are seldom wanting even 
in feldspars aud tourmalines. While, therefore, we do not ques- 
tion that Mr. Whitney’s parti-colored mixture may have contained 
apatite as well as mica, we find in his confessedly approximate 
results, no reason for doubting that Algerite is a homogeneous 
mineral, or for supposing it to be produced by the alteration of 
scapolite. Further examinations of the mineral may throw more 
light upon the variations in the proportions of water and magnesia. 


Montreal, C. E., March 7th, 1854. 


‘ 
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Arr. XX XVIII.—Notice of a collection of Fishes from the south- 
ern bend of the Tennessee River, in the State of Alabama ; 
by L. Agassiz. 


(Concluded from page 308.) 


CYPRINODONTS, Agass.—Only two species of this family 
have thus far been discovered in the waters of the Tennessee 
River, and both of them have already been described by Dr. Sto- 
rer under the names of Pecilia catenata and olivacea, Synopsis, 
p. 178. Having made lately however, a thorough revision of the 
genera and species of this family found in the United States, I 
would remark that Pecilia catenata, St., ought to be referred to 
the genus Hydrargyra, and that Pecilia olivacea belongs to my 
newly established genus Zygonectes. ‘These species ought there- 
fore to stand in future in our systematic catalogues under the 
names of Hydrargyra catenata, and Zygonectes olivaceus.* 


CYPRINOIDS, Cuv.—This is one of the most interesting 
families of our freshwater fishes, both on account of the number 
of genera and species inhabiting our lakes and rivers, and of the 
diversity of their forms and habits. 

Carpropes, Rafin.—In the great French Ichthyology, Valen- 
cienues has established a new genus under the name of Sclero- 
gnathus, for Lesuenr’s Catostomus cyprinus, and this genus has 
deservedly been acknowledged by subsequent writers. In con- 

* The spec jes of the genus Zy ronectes may be arrange l in two groups : E. those 
in which there are several more or less distinctly dotted lines along the sides 
of the body. and in which a broad black band exten Is across the eve and cheek. 
To this group be long Z N tia, A 3s The darker continuous longitudinal lines 
alternate with fainter interrupted ones Males with distinct, transverse bands. 
Dark olive above, fading upon the sides, silvery below. Operculum, throat, and 
space in advance of the eye light orange color Mobile, Alabama. Collected there 

I 
with Dr. Nott. Mississippi: Col. Deas ~Z. lineolatus, Agass. Longitudinal lines 
broader and undulated or serrated, the transverse bands of the male very distinct 
and broa ler thar the longitudinal ones, Olive colored, darker along the back 
and fading upon the sides, lower parts silvery Discovered by Dr. W. I Burnett at 
Z. quttatus, Agass \ large dark spot upon the centre of each scale 


Augusta, Ga.—Z 
on the back and sides, forming longitudinal rows of disconnected dots. The trans- 
verse bars of the males are much narrower and nearer together than in Z. lineolatus. 
Dark olive above, fading upon the sides; abdomen silvery. Mobile, Alabama.—Z., 
dispar, Agass. Longitudinal lines of minute dots particularly distinct in the anterior 
part of th body, alternating backwards with continuous lines in the males, which 
are besides transversely barred, whilst the female has only continuous serrated lines 
upon the sides. Light olive above, silvery upon the sides and below. In small 
creeks near St. Louis, Mo., on the [linois side of the Mississippi, and also in the IIli- 
nois River at Beardstown.—Z. hieroglyphicus, Agass. Anterior and upper part of the 
body irregularly sprinkled with dark spots, passing into longitudinal rows backwards, 
Light olive above, silvery upon th ides and below. Mobile, Alabama. 2. The 
second group includes s] s with one broad longitudinal black band extending from 
the tip of the lower jaw to the base of the tail, passing in a straight line through the 
eyes and along the sides of th lo this group belongs the species mentioned 
above from the Tennessee River, and also Z. /atera/is, Agass, which is a more elon- 
the broad lateral band, and 
Z. zonatus, Avass., from St. Lo , which has no spots upon the sides of the 
back, and in which the outlines of the longitudinal band are serrated. 


ed above 


gated species from Mohile labama: also dott 
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sidering this type of Cyprinoids as a distinct group among the 
Catostomi, Rafinesque has however the priority over the able pro- 
fessor of the Jardin des Plantes; for we find in his Ichthyolo- 
gia Ohiensis that the third subgenus of Catostomus, which he 
calls Carpiodes, though not characterized with the precision with 
which Valenciennes has circumscribed his genus Sclerognathus, 
exactly corresponds to it. I do not hesitate therefore to adopt 
Rafinesque’s name as the older; the-more so, since this writer has 
at the same time wisely separated from the common Catostomi 
at that early day two other types of the same group, which are 
even now left among Catostomi by all ichthyologists. I allude 
to the subgenus Jctiobus, with Catostomus Bubalus as its type, 
and to the genus Cycleptus for the Missouri sucker ; for though 
Rafinesque did not himself examine this latter fish, and ascribes 
to it two dorsals, it must be.evident to any one who has had 
an opportunity of investigating this rare species that the few 
words with which it is mentioned apply to it, and that the indi- 
cation of two dorsals is easily explained by the very form of that 
fin, the anterior part of which rises like a separate fin in advance 
of the following low part which extends uniformly far behind. 
I should add that Catostomus elongatus belongs also to this genus 
Cycleptus. As to Ictiobus, it resembles Carpiodes in external ap- 
pearance, but is at once distinguished by its thin lips and more 
terminal mouth.* Nothing is to be more regretted for the progress 
of Natural History in this country, than that Rafinesque did not 
put up somewhere a collection of all the genera and species he 
has established, with well authenticated labels, or that his cotem- 
poraries did not follow in his steps, or at least preserve the tradi- 
tion of his doings, instead of decrying him and appealing to for- 
eign authority against him. ‘Tracing his course as a naturalist 
during his residence in this country, it is plain that he alarmed 
those with whom he had intercourse by his innovations and that 
they preferred to lean upon the authority of the great naturalists 
of the age then residing in Europe, who however knew little of 
the special Natural History of this country, than to trust the 
somewhat hasty man who was living among them, and who had 
collected a vast amount of information from all parts of the 
States, upon a variety of objects then entirely new to science. 
From what I can learn of Rafinesque, and from a careful study 


* In connection with the genera mentioned above, I may remark here that Rafin- 
esque has estal lished another sub-genus under the name of Mozrostoma, which fully 
deserves to be recognized as a distinct genus, as far as I am able to judge from the 
three species b longing to it, with which Iam especially acquainted, which are Ca- 
fosfomus anisurus the We st, qib OT Tubercuiatus of thie t, and Su ett 
of the South After acknowledging these alterations of the genus Catostomus, as it 
is now generally understood by ichthyologists, there would still remain a group of 
species to constitute the genus Catostom Is proper of which C. hudsonius, for which 
the name Catostomus was first proposed, may be considered as th type. Thus 
freed of all unjustifial additions eng? pon it in « rse of time, the genus Ca- 


red to its primitive natural circumscription. 


tostomus would be rest 
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of his works, I am satisfied that he was a better man than he ap- 
peared. His misfortune was his prurient desire for novelties, and 
his rashness in publishing them, and yet both in Europe and in 
America he has anticipated most of his cotemporaries in the dis- 
covery of new genera and species in those departments of science 
which he has cultivated most perseveringly, and it is but justice 
to restore them to him, whenever it can be done. Personal con- 
siderations should no longer be allowed to interfere with this late 
act of redress. May the example of Rafinesque not be lost for 
those naturalists in this country who describe new species with- 
out taking the least care to preserve the original specimens of 
their descriptions, or to circulate authentic ones among other nat- 
uralists. 

Besides the well known type of the genus Carpiodes, the C. 
Cyprinus, aud the other species described by Valenciennes and 
Rafinesque, I have ascertained the existence of five undescribed 
species, of which I give below short comparative descriptions. 
These species bear to one another similar relations as the species 
of Cyprinus described by Heckel; indeed they truly represent 
upon the Continent of North America the genus Cyprinus of the 
old world to which they bear the greatest resemblance in out- 
ward appearance, though they differ strikingly in their generic 
characters. I have applied to the new species here mentioned 
names reminding us of the common name of Buffalo applied to 
all of them throughout the country. The large number of spe- 
cimens including all sizes, which | have been abie to collect of 
some species of this genus, has enabled me to ascertain the range 
of variation in their characters. 

1. Carpiodes Urus, Agass.—F'rom the Tennessee River. It 
grows very large, weighing occasionally from 30 to 40 pounds, 
The body in this species is not so high as in C. Cyprinus, nor is 
it so compressed above ; the scales are also not so high, but more 
angular behind, and the anterior portion of the dorsal is not so 
elongated. The gill cover is larger, and the distance from the 
hind border of the eye to the inferior angle of the subopercte, 
near the base of the pectorals, and the distance from the same 
point to the superior and posterior angle of the opercle, are nearly 
equal. In C. Cyprinus the distances differ by nearly one-third. 
The subopercle is not triangular, but its hind border is nearly 
regularly arched from the upper angle to the posterior angle of 
the interopercle. ‘I'he anal has its posterior margin full, and not 
lunate ; the caudal is not so deeply fureate as in C. Cyprinus. 
The ventrals do not reach the anal. All fins are of a dark color. 
I am indebted to Dr. Newman for this species. 

2. Carpiodes Taurus, Agass.—F rom Mobile River, Alabama. 


The form of the body is intermediate between that of C, Cypri- 
nus and C. Urus. The gill cover has the same form as in 
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C. Urus, but it is larger and more strongly arched behind. The 
hind margin of the scales is waving, owing to a somewhat prom- 
inent middle angle. The anterior rays of the dorsal equal in 
length two-thirds of that of the base of the fin. Anal not lunate 
behind. The ventrals do not reach to the anal opening. Can- 
dal not so deeply furcate as in C. Cyprinus. 

3. Carpiodes Bison, Agass.—l'rom the Osage River, Missouri. 
This species is more elongated than C. Taurus. The head is 
smaller, the opercle also smaller, and the subopercle triangular. 
The dorsal has its anterior rays longer, hence its hinder border is 
more deeply emarginate. Anal more deeply Innate. Horizontal 
diameter of scales greater. I have received this species through 
the attention of Mr. George Stolley. 

4. Carpiodes Vitulus, Agass.—From the Wabash River, Indi- 
ana. ‘This seems to be a smaller species than the preceding ones. 
The form of the body resembles that of C. Taurus; but the eyes 
are smaller; the opercle is more broadly rounded behind; the 
subopercle has its posterior and free border regularly arched above 
and below, and not emarginate as in C. Taurus. The direction 
of the numerous water tubes on the head and cheeks also differ. 
The upper and lower borders of the seales are nearly straight. 
The dorsal does not extend quite so far forwards. I am indebted 
to Col. Richard Owen of New Harmony for this species. 

5. Carpiodes Vacca, Agass.—F'rom the Susquehannah River. 
This species resembles more closely C. Cyprinus than any other ; 
the anterior rays of the dorsal are also very elongated, yet they 
do not reach beyond the base of the fin itself when bent back- 
wards; the caudal is not so deeply furcate, and the scales have a 
greater horizontal diameter. I owe this species to the kindness 
of Professor 8S. S. Haldeman. 

Catostomus, Lesueur.—The following species of this genus 
have been collected by Dr. Newman in the vicinity of Huntsville : 

Catostomus communis, Lesueur.—Called Fine-scaled Sucker 
at Huntsville. 

Catostomus nigricans, Lesueur.—Called Hog Sucker at Hunts- 


ville. 

Catostomus Duquesnii, Lesueur.—Called May Sucker at 
Huntsville. 

Catostomus melanops, Kirtl_—Also called May Sucker at 
Huntsville. ‘This species agrees with Kirtland’s description of 
C. melanops, except in having longer pectorals and in the reddish 
color along the sides. Rafinesque’s description cannot apply to 
this fish. Having no specimens from the localities mentioned by 
Rafinesque and Kirtland, I do not venture to pursue further a 
comparison between these fishes. 

Ruinicutuys, Agass.—This genus was established by me in 
‘Lake Superior,” page 353. Several new species have been dis- 
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covered since by Prof. Baird and myself.* Dr. Newman has sent 
me another undescribed species, which I call 

Rhinichthys obtusus, Agass.—Body cylindrical, slightly com- 
pressed, more blunt than in Rh. marmoratus. The mouth ex- 
tends but little beyond the margin of the upper jaw; lower jaw 
strongly arched from side to side. Eyes rather large and nearer 
the end of the snout than the posterior angle of the opercle. 
Dorsal exactly intermediate between the ventrals and the anai, 
quadrangular, its last rays about two-thirds the length of the fish, 
so that when the fin is folded backwards their ends meet. Pee- 
torals broadly rounded behind; do not reach the base of the ven- 
trals. Caudal not very deeply fureate ; its lobes are broad, rather 
than slender, the lower lobe is generally a little the longer. The 
color of the body is dark chocolate above, and of a silvery white 
below ; these two colors are separated by a longitudinal band of 
a darker color than the back, extending from the end of the snout 
through the eye ina direct line along the sides to the middle of 
the base of the caudal. ‘The whole dorsal region is mottled with 
black blotches, sometimes running together and forming large 
patches, and often descending to the lighter portion of the sides. 
Scales rather small. Called Minnow at Huntsville. Found in 
the Spring branch. 

Cuonprostoma, Agass.—This genus was established by me in 
1834 in the Mémoires de Ja Société des Sc. Nat. de Neuchatel, 
for the Cyprinus Nasus of Europe, and has been adopted with 
various modifications by subsequent writers. ‘Thus far no repre- 
sentative of this type had been known to exist in North America, 
though the species I now refer to it here. has been described for 
sometime by Dr. D. H. Storer; but having been referred to the 
genus Leuciscus, to which C. Nasus was also referred formerly, 
it has not been distinguished from the ordinary Leucisci. I need 
only allude to it for the present.¢ Other species occur in the 
fresh waters of the Pacific coast of North America. EH’ voglossum 
dubium, Kirtl., may belong to this genus. 

Chondrostoma prolirum, Agass.—Leuciscus prolixus, Storer, 
Synops., page 165. Called Minnow at Huntsville. Found in the 
Spring branch. 

indebted for another new species of this genus to D1 I. H. Rauch, of Bur- 
h I would eall R. Meleagris, Ag. It is remarkably short and stout 
mgeneric types, also smaller. The whole body is dotted with 
confluent ; the belly only is plain sil- 


ington, lowa, whi 
in comparison to its cé 
black upon a silvery ground, the dots partly 
very white 

+ I owe another entire ly new species of this genus to Dr. I. H. Rauch, of Bur- 
lington, Iowa; which I inscribe as Ch. pudlum, Ag. It is the smallest species of the 
genus; much broader than the others in comparison to its length; head especially 
small, almost indicating distinct vet pecuiarities, into which I am however una- 
ble to enquire from wani of a sufficient imber of specimens. This pretty little 
darker above, passing into yellowish white 


fish is of a peculiar deep but dull greer 
below. 
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H ysorsis,* Agass.—So little attention has thus far been paid to 
the generic differences existing between the American Cyprinoids 
that it is not surprising to find-several yet unnoticed. Among 
others | mention here a new type remarkable for its slender elon- 
gated form, its long head, its obtuse pr it snout, its inferior 
mouth and the advanced 
founded upon a small species from Huntsville. Leuciscus Nlo- 


ed positio “the anai. This genus is 
rerianus, Kirtland, which I have hi 
ture, may be another species 

Hybopsis gracilis, Agass.—Body much elongated and slightly 
compresst 1: head long, « ei we-fourth the entire 
length of the fish. The snout is very short ai lly rounded ; 
the nostrils are large. above t! lle line of the eye and nearet 
the end of the snout than the « » of the eye. ‘The eyes are 
very large in proportion to the size and width of the head; the 
horizontal diameter which is hily the longest, equals one-third 
the length of the head, their upper edge is o1 e with the top 
of the head, the lower edge wit! anterior edge of the inter- 
maxillaries and the exti ty of the upper maxillaries reaches 
the line of their anterior rder. ‘The fins ;: all long and 
pointed. ‘The pectoral » low down on the sides and reach the 
base of the ventrals. ‘The hinder base of the il is midway 
between the end of i snout nd n xtrel roof the tail 
The height of the dorsal is one-third greater than the length of 
the base; the second and the th vs lon - number total of 
rays 8, and two united as one for the last ray the fin. The 
base of the ventrals is below the anieri art of the dorsal; their 
extremities reach nearly the anal fin. The distance of the 
anal from the base of the tail ial to twice the length of its 
own base. ‘Th ial is like the dorsal lorm t smaller, num- 
ber of rays 7, wit! last double ray ‘au ng, deeply fur- 


cate, the lobes being slender an 


Curosomus, Pafin.—The fish for wl inesque established 


this group in nus Luxilus. well deserv to be considered as 
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a distinct genus, as it stands very isolated among the other Amer- 
ican Cyprinoids. It may be considered as corresponding upon 
this continent to the genus Phorinus of Europe, from which it 
ditfers however by the continuous lateral line and the shorter 
lower jaw. Rafinesgue has given it a very appropriate specific 
name, calling it 
Chrosomus erythrog if, if the prettiest fresh- 
water fishes of Nort} m a, Varying greatly with age and at 
different period f the 4 t remains yet to be ascertained 
he ‘Tennessee River are strictly 
utiecal those :Ohio River. I have received speci- 
from Mr. G. Stolley, which differ 
colors and a somewhat elongated 


whether 1! 


Stitse, eKay.—lIn his Natural History of New York, DeKay 
has established this genus for the Cyprinus chrysoleucos of 
Mitchell. Without a thorough revision of the many new genera 
of Cy ids established by Heckel and Prince Canino, for 
y erials on hand, I am unable to 
\ nay stand or not. So much how- 
ever is certain, that Storer’s Leuciscus obesus from Florence, 
Alabama, which has al n obtained in the vicinity of Hunts- 
ville by Dr. Newman, al welongs to this genus. Abramis versi- 
color, DeKay, must also probably be referred to it. 1 know several 
undescribed species of this type from other parts of the 
Jnited States. It is intermediate between Alburnus and Abra- 
mis, having the form of Abramis elongatus, and other elongated 
species of that genus with comparatively small anal, and the 
prominent lower jaw of Alburnus 
NStilbe obesus, Agass.—Leuciscus obesus, Storer, Synopsis, p. 
166. Called Hickory or Gizzard Shad at Huntsville. 
Hypsorepis, Baird.—T renus was established for those 


species of Leuciscus th ly of which is compressed and cov- 


ered with high short Leuciscus cornutus may be consid- 
ered as 


its type. Y Leuciscus frontalis from Lake Superior, is 


it belongs also Dr. Storer’s 
Alabama, which has also been 


euciscus gibbosus, Storer, Sy- 
les at Huntsville. 
Leveiscus, Cuv.—One ‘ies from Huntsville, the same 
which Dr. Storer ‘ribed from Florence, Alabama, under 
the name of 


p. 165. 


form. 

another s Ss of this l‘o 

Leu SCUS » 

found al! t Huntsville. Dr. Newman. 
Leuciscus croceus, Stor., Sy 
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SAUROIDS, Avgass.—Before I began to collect the materials 
for a monograph of the genus Lepidosteus, [ had no idea of the 
wide geographical range of this type in North America. Indeed 
our ichthyological works mention only Lake Huron, Lake Erie 
and Lake Champlain in the North, the Ohio and Mississippi in 
the West, and S. Carolina and Florida in the South, as its home, 
and the whole number of species described, even including all 


those of Rafinesque without questioning the validity of any of 


them, does not exceed nine or ten. Yet [ have now, in my own 
collection, not less than twenty-two well characterized species of 
the genus, and I have ascertained its existence in all the water 
systems of the South from Florida to ‘Texas, in the Mississippi 
and all its larger tributaries up to the latitude of Lake Superior, 
where it does not however occur, ip all the lower great Canadian 
Lakes, and in the St. Lawrence. Also in those river and Lakes 
of western New York which empty into the waters of the St. 
Lawrence ; in those of western Pennsylvania emptying into the 
Ohio, and in all the Atlantic rivers, from the Chesapeake Bay to 
Florida; leaving only the New England States East of Lake 
Champlain without any of its representatives. Poey describes 
also one species from Cuba. It seems however to be wanting 
west of the Rocky Mountains and in Central America. The 
gpecies sent me by Dr. Newman from Huntsville, agrees with 
Rafiuesque’s 

Lepidosteus platostomus.—It differs however from the species 
described under the same name by DeKay from F'lorida, the 
original specimen of which [ have examined myself. Its name 
at Huntsville is Gar. 

The identification of species in this genus is extremely difficult 
owing to the great changes they undergo with age. Indeed the 
roung differ so much in form and structure from the adult that 
Rafinesque has established a distinct genus for the young of his 
Lepidosteus oxyurus under the name of Narchirus vittatus. In 
this immature state these fishes have the upper region of the caudal 
separate from the lower, as a distinct lobe, the body is scaleless and 


the pectorals consist of a membrane rising from a fleshy tubercle, 
hence the name Sarchirus of Rafinesque. Another peculiarity of 


the young lies in their coloration; they having mostly a broad 
longitudinal black band aleng the middle line. This has fora 
ume led Rev. Z. Thompson to consider the young of Richard- 
son’s Lepidosti us huronensis 2s a distinet species which he has 
described as L. lineatus. DeKay’s L. Bison is also the same 
species as L. huronensis; this differs however widely from the 
southern Z. osseus and from Rafinesque’s L. oryurus from the 
Ohio River. [shall take an early opportunity of describing all 
the species [ know of this genus and settling as far as possible 
their complicated synonymy. 
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COELACANTHS, Agass.—Until an extensive and minute 
comparison of all the representatives of the genus Amia from 
different parts of the United States can be made to ascertain the 
true value upon which the different species described by Rich- 
ardson, De Kay aud Valenciennes, are founded, it may be sufficient 
to mention here the existence of that genus in the waters of the 
Tennessee under the name of 


Amia calva, L., which has long been considered and may in 
reality be the only one of the genus. It is known at Huntsville 
under the name of Sealy Cat and Carp. Found in Mill ponds. 


SILUROIDS, Cuv.—Two species of this very natural family 
have been sent to me from Huntsville by Dr. Newman. 

Pimelodus cerulescens, Rafin.—Channel Cat. Grows very 
large and weighs occasionally over one hundred pounds. 

Pimelodus Catus, Lin.—Several species are confounded under 
this name ; but it is impossible to charecterize them without en- 
tering into details which would be out of place in this short no- 
tice. Called Mud Cat at Huntsville. 


STURIONES, Cur.—T wo species of Sturgeons occur in the 
Tennessee, specimens of which I have received from Dr. New- 
man. 

Acipenser rubricundus, Lesueur. 

Acipenser maculosus, Lesueur. 

These two species have been considered as synonymous by 
some ichthyologists. It is true that the young A. rubicundus 
like all young Sturgeons are more or less maculate, and yet there 
are so many other differences between the two specimeus | have 
before me, which are nearly of the same size, that I can hardly 
consider them as identical. ‘The whole genus requires a thorough 
revision ond would be an interesting subject for a monograph. 

There are some genera of North American fresh-water fishes 
the absence of which surprises me in the collection sent by Dr. 
Newman, and mention them with the view of calling attention 
to them more particularly. Lucioperca, generally called Salmon 
in the West. Is it not possible that the speciinens of Hyostoma 
described above were mistaken for young Lucioperca and sent 
as specimens of the Salmon; Labrar, known everywhere as 
White Perch. ‘The presence of the genus Perca seems more 
doubiful. Chatessus, generally known as Hickory or Gizzard 
Shad. I fancy that the Stilbe obesus mentioned above, was mis- 
taken for a small specimen of this type. Hyodon, known as 
Toothed Herring. incuilla, the Eel. Lota, known as Barbot 
or Kelpout. The genus Pogostoma, of Rafinesque, is evidently 
synonymous with Lota. Polyodon, known as Shovelbill, and 
Petromyzon, the Lamper-eel. I should also expect a long-billed 


i 
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species of Lepidostens, for the two types of this genus occur 
everywhere together in the West 

If the study of the geographical distribution of animals is ever 
to furnish us any indications respecting the circumstances under 


which organized beings were created, we must, in investigating 


it, turn our attention particularly to those facts which disclose 
differences of structure in connection with the special loca ization 
of the different representatives of each family within their natu- 
ral boundaries. For years I have been collecting diligettly all 
the data within my re 1 bearing upon this ques », and from 
the results of this en jury already | my possess », Lam satished 


vy Ww 


that the day is not far distant when we shall know with sufficient 
precision where all the living beings now existing upon earth 
have made their first appearance. ‘This must of course be the 
first step towards a deeper insight into the conditions of that ori- 
gin itself, 

In connection with this train of thoughts it is interesting to 
notice how much different families of animals vary from each 
other in the most prominent features of their geographical distri- 
bution. There are those the representatives of which are almost 
uniformally distributed over the whole range of their natural 
arena. Such is the family of Salmonide proper. There are spe- 
cies of true Salmo, of ‘Thymallus, of Coregonus, of Osmerus 
very equally scattered over Kurope, Asia and North America. The 
same is the case with the family of Esoces, which has howevera 
much greater number of species in the fresh waters of North 
America So are also the Sturgeons, with this ditlerence, that 
urhyn- 


upon the continent of America two peculiar genera, Scap! 
chus and Polyodon, are added, which have no representatives in 
the old world. The Percoids however present very different 
combinations: some types are common to North America, Europe 
and Northern Asia, as the genera Perea, Lucioperca and Labrax, 
with this difference however, that North America has many fresh 
water representatives of the genus Labrax which are wanting in 
the old world ; other types are « rto be found either in North 
America or in the old world,—t stance Grvstes, Centrarchus. 
Pomoxis, Am; loplites, Callinrus. Pomotis, have no re presentatives 
in Europe where we find in their stead the genera Aspro and 
Acerina: the balance being in favor of North America as far as 
the number and diversity of the fresh-water types of this lamily 


is coneerned, whilst the old world has many m ind more di- 
versified marine representatives. ‘The fam Cyprinoids 


agrees with that of the Percoids in the features of its geographi- 
cal distributiou; the types | uliar to each side of the Atlantic 
being however more equally distributed, for whilst in the old 
world we find the genera Cyprinus, Barbus, Tinca, Cobitis, Pele- 


cus, Aspius, Rhodeus, Phoxinus, North America has its Car- 
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piodes, Ictiobus, Cycleptus, Catostomus. Rhinichthys, Chrosomus, 
Hypsolepis, Hybopsis which are foreign to the old world, and 
they share together the genera Alburnus, Chondrostoma, Leucis- 
cus, &c.. still, with this difference, that the true Leucise: are far 
more numerous in the old world than in North America. In the 
family of Cyprinodonts we fiud exactly the reverse, there being 
in North America a much greater diversity and a larger number 
of representatives of this type than in the old world. ‘The case is 
still different with the family of the Etheostomoids ; which are 
altogether peculiar to North America, not a single species being 
known in the old world. The family of Ceelacanths is also en- 
tirely foreign to the old world, whilst the Sauroids are represented 
by one genus, Polypterus in the eld world and by another, Lepi- 


dosteus in America. The Scizn In another respect: 


whilst these fishes inhabit exclusively the sea in the old world, 


there are in North Aimerica besides many marine representatives, 
a number of tres Ss) s constituting a distinet genus, Am- 
bledon. Again the family of Siluroids, is represented by a great 
variety of c n North America, and only by a few im the 
old world. Similar fa might be mentioned of other families, 
but this may be sui | show how important it is to combine 
the study of tli rodi fir sof the structure of animals with 
that of their geegraphical distribution. 

For it is not the presence here or there of this or that species 
of any genus, o1 ni his ‘group which L would particu- 
larly consider im the iV < he geographical distribution of 
organized beings, but the liz 1 upon certain parts of the 
surface of th il odifications of definite types 
representing ¢ eX} variety of living 
forms aud combined yi various ways im time and space. 

i‘here is another pou f view of equal interest in this econ- 
nection; the mod association of different families in different 
parts ol the wor ! fact tor ta e that the Goni donts 
are limited to South America, and that this family, which is en- 
tirely wanting im the vorid, has no nearer relative than that ge- 
nus of Sturgeons peculiar to North America, the Scaphirhynchus, 
Ag 41n, W hilst ne ! Hes mentrone d above as characteristic of 

h-water fish jauna seem to be equally 
» of this vast continent, there is yeta 

» of their types to peculiar localities, 

their representatives throughout the 

es, the Gulf States and the Mississippi 

Ohio, including even Lake Champlain, 

does not extend to New England States, which although en- 
circled by this uniform combina 1 ol fresh-w r animals, have 
another zoological character, peculiar to itself, and approximating 
more to that of the old ld under the same climatic conditions 


| 

j 
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than the western and southern parts of the Union. In this iso- 
lated region of North America, in this zoological island of New 
England, as we may well call it, we find neither Lepidosteus, nor 
Amia, nor Polyodon, nor Amblodon, nor Grystes, nor Centrar- 
chus, nor Pomoxis, nor Ambloplites, nor Caliiurus, nor Carpiodes, 
nor Hyodon, nor indeed any of the characteristic forms of North 
American fresh-water fishes, so common everywhere else, with 
the exception of two Pomotis, one Boleosoma, and a few Catos- 
tomus. ‘The study of these features is of the greatest importance, 
inasmuch as it may eventually lead to a better understanding of 
the intentions implied in this seemingly arbitrary distribution of 


animal life. 
Before closing this notice I would remark that there is still 


another very interesting problem respecting the geographical dis- 


tribution of our fresh-water animals, which may be solved by 
the further investigation of the fishes of the Tennessee River. 
This water course, taking the Powells, Clinch and Holston Riv- 
ers as its head waters, arises from the mountains of Virginia in 
latitude 37°, it then flows S. W. to latitude 34°-25, when it turns 
W. and N. W., and finally empties into the Ohio under the same 
latitude as its sources in 37 The question now is this: Are 
the fishes of this water system the same throughout its extent? 
in which case we should infer that water communication is the 
chief condition of the geographical distribution of our fresh-water 
fishes. Ordo they differ in different stations along its course? 
and if so, are the differences mainly controlled by the elevation 
of the river above the level of the sea, or determined by climatic 
influences correspending to differences of latitude? We should 
assume that the first alternative was true if the fishes of the upper 
from those of the middle and lower 
Danube, from its source to 


course of the river differed 
course in the same manner as in the 
Pesth, where this stream flows nearly for its whole length under 
the same parallel. We would on the coutrary suppose the second 
alternative to be well fouuded, if marked differences were observed 
between the fish of such tracks of the river as do not materi- 
ally differ in their elevation above the sea, but flow under differ- 
ent latitudes. Now a few collections from different stations 
along this river, like that sent me by Dr. Newman from the vicin- 
ity of Huntsville, would settle at once this question, not for the 
Tennessee River alone, but for most rivers flowing under similar 
circumstances upon the surface of the globe. Nothing, however, 
short of such collections, compared closely with one another, 
will furnish a reliable answer. I kuow already from a mere cat- 
alogue of the vernacular names of the fishes from the vicinity of 
Jonesboro, sent me by Dr. Cunningham, and from a few speci- 
mens collected by Prof. Erni, late of Knoxville, that the fishes of 
the upper and lower course of the ‘Tennessee differ greatly from 
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each other, without being able to tell exactly how, from want of 
specimens. ‘I’o set this question completely at rest, it would be 
best to obtain collections from the different tributaries of the 'Ten- 
nessee, as well as from the main stream, one from the Powells, 
one from the Clinch, one from the Holston, one from the French 
Broad, &c., and from the main river, one from the vicinity of 
Washington, Tenn., or from Chattanooga, another from Florence, 
(the Muscle Shoal being the point, as 1 am informed by Dr. 
Newman, above which fish do rot migrate in the Tennessee, ) 
and anmher anywhere above its junction with the Ohio, perhaps 
best about Reynoldsburg, at some distance from the Ohio. Who- 
ever will accomplish this survey will have made a highly val- 
uable contribution to our knowledge. 


Apprenn1x.—Additional Notes on the Holconoti. 


Havinc lately received a large number of specimens of Holco- 
noli, from California, through the kindness of my friend, ‘T’. G. 
Cary, Esq., of San Francisco, L avail myself of this opportunity to 
make several additions to mny first notice of that remarkable family. 
As I had anticipated, the number of species belonging to it is rap- 
idly increasing. I have now no less than six distinct species before 
me, presenting even a far wider range of differences than I was 
prepared to find among them, which has led me to establish several 
new genera, besides Embiotoca. Respecting the family characters, 
I have to add that there is another space deprived of scales, extend- 
ing along the middle line of the belly, from the sides of the ventrals 
to the base of the anal, widoubtedly a provision to facilitate the 
dilatation of the abdominal cavity during the growth of the aston- 
ishingly large young of these fishes. It is rather surprising, how- 
ever, that this scaleless space exists also in the males, and this 
might be considered an objection to the explanation just given, 
did we not find also tits and mammary glands in the males of 
Mammalia. Nevertheless the males and females differ widely 
rom one another, in each of the four species of which I have 
thus far been able to obtain both sexes. Thiscircumstance adds 
greatly to the difficulty of distinguishing and characterizing the 
species. ‘I'he males are uniformly smaller than the females, con- 
trary to what has been observed in the genus Perilia, in which 
the males ( Vollinesia) and the females ( Pacilia) ditler so much 
as to have been considered as distinct genera, but agreeing in this 
respect with my genus Helerandria, in which the males are also 
smaller than the females. ‘The difference consists chiefly in the 
peculiar form of the anterior part of the anal in the males, which 
resembles somewhat that of the male of Mallotus villosus, beiug 
more rigid and more expauded than in the females. The jaws 
are more or less protractile. Air bladder large and simple. In 
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males the sexual aperture is at the summit of a projecting conical 
papilla. The genus E'mbiotoca as first established, does not re- 
quire modifications ; I have only to add a new species to it, and 
to mention some features by which it differs from the following 
genera: ‘he spinous portion of the dorsal is uniformly low, so 
that the soft portion rises abruptly to a much greater height; the 
anterior articulated rays of the anal simple and not branching at 
their extremity. In the male the anterior articulated rays of the 
anal are swollen near their base, forming a continuous longitudi- 
nal ridge on each side of the fin. This ridge is variously modified 
in the different species. The jaws are moderately protractile ; 
the lower lip is fixed by a frenum to the symphysis of the lower 
maxillaries, and not free and moveable all round the jaw. The 
young of the third new species of this genus resembles exactly 
those of the two formerly described, but differ remarkably from 
those of another species belonging to a new genus which I shall 
mention below, thus showing that there are generic modifications 
in the growth of the young, though the mode of reproduction is 
exactly the same in all. In Embiotoca proper, the young resem- 
ble most remarkably the mother, about the time of their escape 
from their confinement, except in color; in addition to the pecu- 
liarities described in my former paper, I would mention a large 
black diffused spot upon the anterior part of the soft portion of 
the dorsal and of the anal, which is found in the young of all 
three species of this genus, whilst £. Caryi alone shows signs 
of it when full grown. ‘The male papilla is rather large. 

E mbiotoca Caryi.—I possess the most complete series of this 
species, for besides two pregnant females with young ready to 
escape, caught in July, I have males and females of various sizes 
caught in January ; at this period the marsupial sac is reduced to 
a fusiform tube, extending from the sexual aperture to the an- 
terior extremity of the air bladder, but the state of preservation 
of the intestines did not allow a minute examination of its struc- 
ture. ‘The male, which is more elongated than the female, has 
also much brighter colors: the longitudinal aud transverse bands 
of the body are more distinct, the black specks upon the soft 
dorsal and the anal are more brilliant, and the cheeks, opercule, 
jaws and chin are adorned with bright blue blotches more or less 
confluent ; the ground color of the body seems to vary from 
olive on the back to a yellow-orange upon the sides. 

Embiotoca Jacksoni.—The form of the male does not differ 
quite as much from that of the female in this species, as in the 
preceding, though it is also slightly narrower. The color, as far 
as I can judge from alcoholic specimens, is of a deeper olive 
green, whilst the female is more yellowish. 

Embiotoca lateralis, Agass.—Resembles closely E. Jacksoni ‘in 
general form and appearance, but seems to bring forth its young 
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at an earlier period, for among several specimens caught in July, 
only one was full of young, and that was a younger specimen. 
The body is dark olive above; sides with alternate silver-gray 
and rusty bands; fins brown. In younger specimens the longi- 
tudinal bands are more yellow, and the fins also yellowish. 


Ruacocuitus, Agass.—In this genus the vertical fins have the 
same structure as in Embiotoca and the sexes differ in the same 
manner ; but the jaws are very protractile, almost as in our south- 
eri Lachnolemus, and the lips very fleshy, the lower lip especially 
broad, lobed and have their outer margin free from the jaw bone 
all round, and not attached by a frenum to the chin, as in Embi- 
otoca and Amphistichus. ‘Teeth few and only in front of the 
jaws, and none on the sides. The body is also more elongated. 
The young differ widely from those of the preceding genus: 
their form is more elongated, the caudal remarkably large and 
long and truncate at its extremity, whilst it is forked in Embi- 
otoca; and the extremities of the dorsal and anal extend beyond 
the base of the*caudal, whilst in Embiotoca they do not even 
reach it; finally there is no black speck upon either the dorsal 
cr the anal. 


Rhacochilus torotes, Agass.—Color uniform olive above ; sides 
silvery with light longitudinal bands; female darker than male ; 
vertical fins and ventrals dark ; male blackish upon opercule and 
cheeks. Female with mature young in July. 


Ampuisticnus, Ayass.—The spinous rays of the dorsal shorter 
than the soft rays, but gradually increasing in length, so that the 
soft portion of the fin does not rise abruptly higher than the 
spinous portion, though the anterior soft rays are the longest of the 
fin. Articulated rays of the anal ad/ divided, and not simple in front 
as in Embiotoca, nevertheless the fin is separated into an anterior 
and a posterior portion, by the introduction in the male of a short 
flat-triangular ray, which produces a deep emargination in the 
outlive of the fin, and in the female by the presence of two or 
three articulated rays of equal length with the others but much 
stouter and oftener divided. In the male the anterior rays are 
swollen as in Embiotoca and Rhacochilus. Papilla of the males 
very large. Jaws little protractile; with two rows of teeth above 
and below, lips thin, lower lip not free in the middle. The 
young have not been observed, the specimens obtained having 
been caught in January. 


Amphistichus argenteus, Agass.—Bluish gray above, sides sil- 
very with occasional indistinct and irregular transverse bands of 
olive color. Vertical fius yellowish. 


Hotconotus, Agass.—Dorsal long, and lowest behind, its spi- 
nous rays being the longest; the anterior and posterior parts of 
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this fin are not separated by a depression, but its outline descends 
regularly from the fourth or filth anterior spinous rays to the 
posterior extremity. Structure of the anal the same as in Am- 
phistichus but proportionally longer; the sexes differing also in 
the same manner. Young not known, the fermale obtained hav- 
ing been caught in January. Jaws very slightly protractile, lower 
jaw projecting ; two rows of teeth in the upper jaw ouly. Lips 
not fleshy ; lower lip free all round. 

Holconotus rhodoterus, Agass.—Bluish gray above, silvery upon 
the sides with rose colored spots in irregular longitudinal lines ; 
vertical fins, especially the caudal, reddish. 

I have just been informed {February 2°th) that the California 
Academy of Natural Sciences claims for Dr. W. P. Gibbons the 
discovery of the viviparous fishes upon which I had established 
the family Holconoti and the genus E'mbioloca ; but upon what 
ground [| am not informed. This is a question in which | am 
entirely disinterested, having thus far been only the historian of 
the discovery and the biographer and godfather of the fishes. 
Dates and reference to other publications which may have been 
made in California, will easily settle the question of priority which 
as far as the discovery of the viviparity of these fishes is con- 
cerned, rests between Mr. Jackson and Dr. Gibbons, and not with 
me. I learn also, from the same quarter, that Dr. Gibbons has 


dedicated to me a new species of this family and that the Cali- 
fornia Academy has inscribed another species to him; but I have 


not yet seen descriptions of them. Should either of these species 
coincide with one or the other of those described above, I shall 
of course adopt, in the more elaborate paper, accompanied with 
figures, which I am now preparing upon this family, the names 
first established in accofdance with the rules of our science. 

The knowledge of this curious family is likely to lead to many 
other interesting disclosures. Dr. ‘Thom. H. Webb, one of the 
scientific corps of the Mexican Boundary Line Commission, has 
sent me under date of Dec. 9th, 1853, the following abstract from 
his diary, dated San Diego, May 3, 1852: “Capt. Ottinger, of 
the U. S. Revenue service, caused his seine to be drawn for us 
to-day. Caught many Tiger and Shovel-nose sharks, two floun- 
ders, also a number of small fish, about two or three inches 
long, each of which contained ten or twelve living young.” He 
adds: “ ‘The viviparous progeny I exhibited to the Commissioner 
and several of the gentlemen of the Commission ; and Lalso kept 
quite a number of them alive, in a vessel of water, for some days. 
In the mother they were not, so to speak, indiscriminately hud- 
died together, but methodically arranged, and so placed in relation 
to each other as to form a compact series, without the loss of in- 
terstitial space, in other words, so disposed as to best accommodate 
the family. On leaving San Diego, I took extra pains to preserve 
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specimens of this fish, but these special efforts proved an injury,” 
é&c. We inay therefore confidently look forward for some new 
type of viviparous fish from San Diego. Mr. Wm. Couper of 
Toronto, Canada, writes me also that an intelligent young man 
residing in Buffalo, New York, obtained some fish taken at Black 
Rock, in which a number of young were found enclosed’ in a 
pouch attached to or near the back bone, resembling the parent 
in form. May this not be some Cyprinodent? I am inclined to 
believe it, since [ have of late ascertained that many of our rep- 
resentatives of that family, if not all, bring forth living young, 
thongh these are very small at the time of their birth. 

That among our Sharks the Dogfish (Acanthias americanus, 
St.), is viviparous, has long been known. So is also Mustelus 
Canis, Mitch. But Mr. Thayer S. Abert, of the U. S. Engineers, 
informs me that the Stingray of the coast of North Carolina also 
brings forth living young. This would be, as far as I know, the 
first example of a viviparous species in the family of Rays. 


Art. XX X1IX.— Observations on the Development of the “ Suri- 
nam Toad” (Pipa Americana); by Jerrries Wyman, M.D. 


(Presented to the Boston Society of Natural History.) 


THe specimens upon which the following observations were 
made, were obtained by Dr. Francis W. Craigin, U. S. Consul, 
to whom the Society has been so frequently indebted for his gen- 
erous and munificent contributions to its cabinet, of zoological col- 
lections from South America. ‘The habits of these extraordinary 
animals during the reproductive season are well known. The 
eggs are transferred by the male to the back of the female, to 
which they adhere, and where they are impregnated ; their pres- 
ence excites increased activity in the skin, it thickens, is gradu- 
ally built up around each egg which it at length nearly encloses 
in a well-defined pouch; this process of investment has been 
compared by J. Miller and others to the inclusion of the mam- 
miferous ovum by the deciduous membrane of the uterus. The 
opening which is left after the ponch is formed, is at length closed 
up by an operculum, and thus the egg is shut off from all direct 
communication with the air. 

Of the eight specimens which I have examined, two were desti- 
tute of eggs in the back, and the skin of these presented a uniform 
surface throughout covered, as is usual, with conical papilla. One 
of them L ascertained by dissection to be a female, the ovaries 
being well filled with eggs. In the backs of all of the others, ova 
existed in different stages of development, the number of egg- 
sacs varying in differeut specimens from forty to one hundred and 
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fourteen. The structure of the sac may be understood from an 
inspection of fig. 1, which represents a magnified vertical sec- 
tion through the whole thickness of the skin: @ represents the 
operculum, 6 the epidermis, cc dermis or true skin, aud d the 
yelk with its embryo. ‘The sacs are at variable distances from 
eachother, sometimes so closely approximated that the interven- 
ing integument is reditced to the thickness of a piece of paper. 
The operculum adheres to the circumference of the mouth, and 
there is usually found just beneath it a layer of gelatinous matter 
which is continuous, in some instances at least, around the whole 
circurnference of the egg. The structure of the operculum as 
seen beneath the microscope was not homogeneous, but seemed 
to be composed of ill-defined fibres, not untike those of the white 
element of areolar tissue, and there were intermixed with them 
graiuules of pigment. ‘The intericr of the pouch was covered by 
a layer of pavement epithelium, continuous at the orifice with the 
cuticle covering the surface of the body; it was easily detached, 
and its cells were nucleated and contained colored granules. Be- 
neath the skin there exists over the whole back a large cavity, as 
in Frogs, but unlike the one in them no nerves were seen pass- 
ing through it, in the region of the spine, to the integuments. 

The eggs are quite remarkable when compared with those of 
other Batrachians for their great size, the yelk alone measuring 
oue-fourth of an inch in diameter. In almost every instance, on 
removing the operculum, the embryo, however small, was found 
just beneath it, and thus occupying a position on the yelk which 
had the nearest proximity to the air. 

In the earlier stages, as seen in fig. 2, the head is broad and 
flat, the cerebral vesicles are easily detected, the lateral portions 
not having united on the median line; the eyes were prominent 


and black; the spinal canal was closed and the ventral lamine 
were just beginning to extend upon the upper surface of the vi- 
tellus; the arms consisted of pyriform processes from anterior 
portion of the trunk, but the legs consisted of oval masses entircly 
disconnected with the parts surrounding the vertebral column, 
and seemed to have an indepeudent centre of growth, aud there- 
fore did not bud out from the trunk. In all of the earlier speci- 
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mens three branchial appendages were visible on each side of the 
head. The general aspect of the embryo, as it lies extended on 
the surface of the yelk, reminds us of the larval condition of 
Salamanders and Tritons. The vitelline vessels communicated 
with the trunk by means of two afferrent vessels on each side of 
the head, and several efferrerit ones on the sides of the trunk. 

In a later stage as exhibited in another series of embryos (fig. 
3), the external branchize had disappeared, the legs (a) now uni- 
ted with the trunk, were terminated by an expanded extremity, 
the rudiment of a foot; the ventral lamin as represented by the 
dotted line extended farther down upon the yelk, but still this 
last was to a great extent uncovered; the nostrils were visible as 
round terminal depressions, but it was not ascertained if they 
communicated with the mouth. A small branchial fissure was 
detected on each side of the neck, and within this, as was shown 
by slitting open the mouth and cesophagus, there existed on each 
side a series of fringed branchial arches. 

The most extraordinary feature however of this stage was the 
peculiar change going on in the yelk mass; the whole of the yelk 
substance was moulded into a spiral coil, fig. 3, and invested with 
a thin tunic, and thus converted at once into a spiral intestinal 
canal, the coils of which extend from the sides of the trunk to 
the most prominent portion of the yelk, and there changing di- 
rection and occupying the axis of the coil the intestine passes 
back again towards the trunk. The whole yelk-mass is therefore 
moulded into a spiral intestine. 


In the most advanced stages which were examined (figs. 4 
and 5) the ventral lamine had almost entirely included the intes- 
tinal canal as seen in fig. 5; the papillae and rews of tubercles 
upon the skin were developed, the intestine had inereased in 
length, and the extremities had become elongated and were pro- 
vided with well defined toes. The legs were folded against the 
sides of the body, usually one towards the back and the other 
towards the abdomen, and the tail which had become proportion- 
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ally much larger, was folded against the side and directed towards 
the head. The mouth as in the preceding instances, was not 
terminal, but receded a little on the under side of the head. 

When the most advanced ova are compared with those which 
had made the least progress, as will be seen by reference to figs. 
2 and 4, which are proportionally magnified representations, it is 
quite obvious that in the later periods, the mass of the embryo 
is much greater than that of the yelk and the embryo of the ear- 
lier. This increase as shown by weight was found as follows :— 
the embryo represented by fig. 2 weighed 2-95 grains, and that 
by fig. 5, 3°37 grains. It is not improbable that if earlier and 
later periods had been compared, the difference would have been 
still greater. 

In none of the instances which fell under my notice had the 
final metamorphosis taken place. But Bonnet, Dumeril and oth- 
ers have observed that the tadpole remains in the dermal sac un- 
til its limbs are perfectly formed and the tail has been absorbed, 
until in truth it arrives at the same stage reached by the common 
toad, when having finished its aquatic life to which it is no Jon- 
ger adapted, it leaves the water and seeks its livelihood in a more 
congenial manner on the land. 


Remarks.—In addition to the unusual circumstances under 
which these animals are developed, it will be seen that they are 
objects of especial interest in connection with the general subject 
of the development of Batrachian reptiles. ‘The first peculiarity 
which may be noticed is as to the period at which the arms and 
legs make their appearance. ‘The tadpoles of frogs and toads ac- 
quire a comparatively advanced stage of developinent before any 
traces whatever of limbs are seen; they leave the egg, increase 
in size, and after a period (variable in the different species) of 
weeks or months, the rudimentary arms and legs begin to be 
formed. In Pipa they appear before the external branchie dis- 
appear, and before even the ventral laminz descend upon the 
sides of the vitellus. ‘The development of the limbs, independ- 
ently of the vertebral column, is an interesting morphological fact. 

That the first trace of a leg is an oval mass, entirely free and 
detached from the veriebral axis, goes to show that whatever 
view we may adopt, with regard to the homology of legs, the 
pelvis included, they are something superadded to it and not 
evolved from it, or any of its processes. I have ascertained by 
direct observation, that even among Frogs, the legs which appear 
on each side of the tail, in the form of small papilla, are prima- 
rily tegumentary growths, that beneath these there is developed 
a cartilaginous plate which gradually extends upwards on each 
side until it meets with the trausverse processes of the vertebral 
column, with which it becomes permanently connected under 
the form of the pelvis, and at the same time the papillz are de- 
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veloped into limbs with their contained bones; thus the pelvis 
which in the adult seems to be an appendage to the vertebral col- 
umn, is in the embryo an independent structure, just as the tooth 
is primarily independent of the jaw. In this mode of the devel- 
opment of the legs, we have a temporary analogy to the perma- 
nent constitution of the same parts in Fishes, in which the ven- 
tral fins are never connected with the vertebral column by their 
pelvic bones, these being confined to the abdominal surface of the 
body. 

The complete development of the tail, adapted to swimming, 
is under the circumstances worthy of attention. In the ordinary 
Ranidz the phases of development are in accordance with the pe- 
culiar conditions under which the earlier periods of life are pass- 
ed; their habits are not only wholly aquatic, but they have many 
of the anatomical and physiological characters ef fishes, among 
which may be mentioned the existence of branchiz, for aquatic 
respiration, and a broad and compressed tail for aquatic locomo- 
tion. The embryos of Pipe differ from those of other allied 
genera, in passing through all of theirembryonic phases in closed 
dermal sacks, where they neither breathe by the action of aquatic 
currents, nor are capable of executing the ordinary locomotive 
movements; yet the external branchize are developed, disappear 
and are replated by internal branchia, and these in turn by lungs; 
the tail also acquires its full development with swimming adapta- 
tions, in the form of muscles and folds of skin, as in other tad- 
poles, and after having existed for a certain period, is removed by 
absorption, without having been even once made use of as a lo- 
comotive organ. It appears that in this particular instance the 
exigencies of embryonic life do not require the existence of a 
tail for the purposes of locomotion, and its presence seems to be 
accounted for only on the supposition of the existence of a pre- 
established plan according to which Batrachians generally are 
developed, and this plan is adhered to, although the organ may 
not be used or not used in the same way as in the other species. 
It is possible that the materials of the tail serve as a store of nu- 
tritive substance, though this seems scarcely probable ; but even 
if this be the case, it is nove the less a fact that the part assumes 
a structure, the adaptations of which have reference to a function 
wholly different. 

As regards the existence of branchiz, I have observed an anal- 
ogous instance in the embryos of Nalamandra erythronota, where 
these organs are developed externally, though the eggs are depos- 
ited under a log, and the animal is not aquatic at any period of 
life. 

The only other subject to which it is proposed to refer, is the 
growth of the embryo, by which there is formed at the end of incu- 
bation a larger mass than existed in the egg when it commenced. 
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This increase in bulk could have been effected in no other 
way than by an absorption of materials furnished by the dermal 
sac, since the existence of an operculum would prevent the en- 
trance of nutritive matter from without. The gelatinous matter 
which originally surrounded the egg, may have contributed some- 
thing, ‘ut still there is growth after this has disappeared. It 
seems highly probable, therefore, that the walls of the pouch se- 
crete the necessary additional quantity to supply all that is re- 
quired for development. In so far as observation has extended, 
this is a solitary instance among Batrachians if not among Rep- 
tiles generally in which the embryo is nourished at the expense 
of materials derived from the parent. 

Among fishes analogous facts exist. Dr. John Davy has shown 
that the undeveloped but mature egg of the Torpedo in June 
does not exceed 200 grs. in weight, whereas in the month of 
September the foetuses weigh from 428 to 580 grs. The recently 
discovered genus, A’mbiotoca, Agass., exhibits to us not only 
the fact of a true ovarian gestation as in Peecilia, but that the 
young continue to grow in the ovary till they acquire a very ex- 
traordinary size. In E’mbiotoca Jacksoni, for example, Professor 
Agassiz states that a specimen 104 inches long and 44 inches 
high, the youug were nearly three inches long and one inch high. 
He was led to the belief that in this case the watér entered the 
ovarian sac, sitice the gills were found so highly developed. If 


this supposition should prove correct, it still seems quite improb- 
able that the young fish should acquire ail the materials for its 
growth from whatever may be in this manner casually introduced. 


Art. XL.—Researches on the Development and intimate Struc- 
ture of the Renal Organs of the four Classes of the Verte- 
brata ; by W. |. Burnert, M.D., Boston. 


Tene are two facts strikingly indicative of the importance of 
the urinary organs in all the higher forms of animal life. These 
are: first, their widely distributed presence; and second, their 
early appearance in developing embryonic forms; I might, per- 
haps, add as a third fact, that their functional activity is usually 
in pretty exact ratio with the grade of organization. 

Throughout the higher classes of the Invertebrata,* and in all 
the Vertebrata, these organs are present, and their functional re- 
lations quite prominent; it is only in the lower classes of the an- 
imal kingdom, where there is an absence or incompleteness of a 


* Urinary organs are not found lower than the Cephalophora, in which, as also in 
the Cephalopoda, Crustacea, Arachnoidw, and Insecta, they assume an important 
function, and are often of a complex structure. See Comparative Anatomy, by Sie- 
bold and Stannius, transl. &e. by Burnett, vol. i, §§ 228, 255, 288, 314, 845. 
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true circulatory system distinct by itself, that these structures are 
wanting. The kidneys are organs inseparably connected with 
an important blood-function, and in the Vertebrata where the 
conditions of organization rest upon an active and widely distrib- 
uted circulation, they possess determinate anatomical and physio- 
logical characteristics, and may therefore form the subject of a 
distinct and complete investigation. 

On this account, I limit myself in the present paper to an ex- 
amination of these organs as observed in the four grand classes 
of Vertebrata: Fishes, Reptiles, Birds, and Mammals,—and by 
the terms Urinary Organs, | mean those both of a transient and 
a permanent nature—the Wolffian bodies of most embryos, as 
well as the true kidneys of all! adults. 

I have lately enjoyed excellent opportunities for the study of 
the development and intimate structure of these glandular organs ; 
and their apparent peculiarities, as observed in the four different 
classes, require the detail I have given, in order to convey a clear 
idea of what may be called the formula of their organization. 
I say formula, for the intimate organic structure of a urinary 
organ wherever observed among the Vertebrata, is invariably the 
same; the variations being only apparent and extrinsic, and due 
to the many modes of combination of a single individual structure. 

As before mentioned, the Renal organs appear under two forms, 
viz.: the Embryonic, or the so-called Woiflian Bodies, and the 
Permanent or true Kidneys. 


I. Wolffian Bodies. 


To the physiologist it is a beautiful and suggestive fact, not 
unfrequently observed in embryological studies, that nature some- 
times puts up a temporary, provisional structure, for the perform- 
ance of an important function, until the conditions of the general 
organization shall be so far advanced that there can be formed a 
permanent organ of a certain type, belonging to the animal as 
such, and which persists through its entire life. Such a fact is 
presented by the Wolffian bodies. 

In the higher forms of organization, the blood, directly upon 
its active circulation, seems to require some means for the remo- 
val from it of certain effete particles, and to effect this a delicate, 
transient structure is erected, to remain only until a permanent 
one in the shape of a true kidney can be formed. 

These temporary kidneys are found in the embryos of all the 
Vertebrata, excepting the Fishes and the Amphibian Reptiles ; 
that is, in the true Reptiles, the Birds, and the Mammals. The 
length of time they persist is, im general, in an inverse ratio to 
the grade of the animal; in fact, this law of gradation seems so 
marked, that there would at first seem some ground for the opin- 
ion that in the Amphibia and the Fishes, which have only per- 
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manent renal organs, these last may be only persistent Woiffian 
bodies, but this point will receive our attention at a future time. 

Wherever occurring, these Wolffian bodies present the same 
unvarying form and type of structure; their mode of develop- 
ment [ have found to be equally invariable, whether occurring in 
Reptiles, Birds, or Mammals. ‘They always make their appear- 
ance during the very earliest phases of development of the em- 
bryo, and, with the exception of the heart, are the first organs 
formed in the abdominal cavity. 

As I have studied these phases of development in Birds more 
carefully than in the other classes, [ will describe them as ob- 
served in the chick; and this description will include what belongs 
to these organs in Reptiles and Mammalia, in ail their essential 
details. 

In the Chick, there appears, at about the fiftieth (50th) hour of 
incubation, a line on each side of, and lying close to, the vertebral 
colunin; this line extends from near the region of the heart to 
the caudal vertebra, and is composed of a collection of nucleated 
cells which soon become arranged so as to forma tube; this tube 
is the basis of the future Wolffian body. At this stage of devel- 
opmeut there is observed, then, a simple tube on each side of 
the vertebral column; but a few hours after, the surface of the 
tube becomes nodulated at regular intervals on its inner surface. 
These nodulations are the beginnings of a series of eversions 
from the main tube which soon therefore has a digitated appear- 
ance—each of the finger-like prolongations being a future urinif- 
erous tnbe. These prolongations having been formed from with- 
out inwards, the original tube, which now has become a common 
duct, lies upon the external side, aud the former overlap the ver- 
tebral column. 

This formation of tubes by deverticula from a main one, con- 
stitutes the first phase in the development of this organ as a com- 
pound structure. ‘The second phase is the formation of a direct 
connection between the blood-vessels and these newly-formed 
tubes, so that an eliminating function may be performed. This 
occurs at about the sixtieth (60th) or sixty-fifth (65th) hour of 
incubation. At this time, the free extremities of some, but not 
all, of the newly-formed tubes become enlarged and dilated into an 
infundibuliform body which, together with its attached tube, re- 
sembles a flask with avery long neck. Jn this dilated extremity 
of the tube, a knot of blood-vessels is formed anew from epithe- 
lial cells; this occurs in a manner so beautiful that I digress here 
for its more careful description. 0 

This infundibuliform or bulged end of the tube is nothing but 
the tube at this point taking on a little larger growth ; it is there- 
fore lined, like the tube itself, with a layer of epithelial cells. 
These cells, by a more or less linear arrangement, form a minute 
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convoluted tube enclosing in its calibre smaller cells; this tube is 
the future blood-vesse! which connects afterwards with the blood- 
vessels of the general circulation, and then the enclosed smaller 
epithelial cells become blood-corpuscles. ‘This convoluted blood- 
vessel is the so-called Malpighian tuft, or the Glomerulus, and is 
the functional or active structure of the organ. 

A brief but comprehensive description of the structure of the 
Wolffian body would then be: a straight, main duct into which 
empty many digitiform tubes, the capsular dilatations of the free 
euds of which contain each a knot of blood-vessels. In the 
same way, I might describe the method of its function, as: the 
straining off from the blood, through this knot of vessels, those 
effete particles which as a whole form the urinary excretion of 
the embryo. A structure more simple cannot easily be conceived 
of, yet its function is most effectual, for although thus quickly 
formed, we shall soon learn that both the structure and function 
of the complex permanent kiduey rest upon precisely the same 
primitive types. 

‘hese temporary kidneys, thus formed, which have, as before 
remarked, exactly the same structure wherever found, have a du- 
ration varying in the different classes, which stands in an inverse 
ratio to the grade of the animal. 

In the true Reptiles, and in Birds, they persist as active func- 
tional organs during a considerable portion of the embryonic life; 
in fact, their disappearance coincides with the appearance of the 
kidney as an active structure. Their structural remains, how- 
ever, are often found long after the animal has passed out of its 
dependent, vitelline life; thus, in the chick the kidneys assume 
the urinary excretion at about the tenth (l0th) day, yet the ves- 
tiges of those bodies may often be observed after hatching; and 
in the Alligator, I have seen, even four or five months after the 
animal had escaped the egg, the remains of these organs so well 
preserved that the Malpighian bodies were distinct in them. But 
in the Mammalia, where their existence as active parts is very 
brief, in fact so limited that it is difficult to observe them in a 
state of functional activity, they are correspondingly soon ab- 
sorbed, and although these remains are observed more or less dis- 
tinctly after birth in some species, yet, generally, they have 
mostly passed away by the latter half of the intra-uterine life.* 


* Miiller, (Physiologie, transl. by Jourdan, &c., Deux. éd. Paris, 1851, ii, p- 760, 
fig. 290, C. 5.) bas given a figure representing the remains of the Wolffian body in 
a human foetus of 34 inches. As is well known, there may be observed during the 
last months of the human feetus, or even after birth, peculiar canaliculi situated in 
the fold of the peritoneum and of the Fallopian tube. They form the so-called or- 
gan of Rosenmiiller (De ovariis embryonum, Leipzig, 1501), and are probably the 
remains of the Wolffian body. In the Ruminantia, Solipeda, and Suina, there are 
likewise canaliculi (the canals of Gertner), with thin walls, which extend from the 
large ligament of the uterus along the neck of this organ, pass between the mucous 
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As I have shown elsewhere,* the receptacle of this urinary ex- 
cretion of the Wolffian bodies is the Allantois, which, as I have 
described in the paper referred to, is at first, properly nothing but 
their receptacular appendix—the excretory ducts terminating in 
it below. 

In conclusion, I may remark that the Wolffian bodies are tran- 
sient in all their relations; they subserve nothing for the forma- 
tion of the permanent organs that succeed them—being every 
way distinct structures; and the testicles or ovaries which are 
first observed on their bodies, have no other relation with the part 
on which they rest except that of mere contact. 

But before leaving this section of the subject, I think it neces- 
sary to explain one point which otherwise might seem assumed 
on too little authority. I refer to the statement I have already 
made that the Wolffian Bodies are absent in the Amphibian Rep- 
tiles. ‘This, as is well known to physiologists, is directly opposed 
to the views of Miiller, aud therefore demands here a special ref- 
erence. 

Among Miller’s earliest anatomical publications, upon the for- 

mation of glandular structures and particularly those of the geni- 
tal apparatus, he pointed out and gave a careful descriptiont of 
what he regarded as a new structure in the embryos of Amphibia. 
Up to this time, the so-called Wolffian bodies had not been ob- 
served by Meckel, and Rathke, who had specially studied them, 
in either the Fishes or the Amphibian Reptiles,—and these new- 
ly-discovered structures Miller regarded as a peculiar form of the 
Wolffian bodies. He described them as two organs situated, one 
on each side of the vertebral column, directly under the branchize 
of the larvee of Batrachians, and from which proceeds a duct that 
runs along the side of the vertebral column and opens, finally, into 
the lower portion of the intestinal canal. 

But the presence of these organs, thus carefully described and 
especially by so excellent an authority, has not been acceded to 
by all, although by most, subsequent microscopical anatomists ;t 
membrane and the muscular tunic of the vagina, and open, at last, near the urethral 
orifice. These, Jacobson (Die Oken'schen K¢ rper 0 ler die primordial Nieren, Ko- 


pe nhagen, 1830, p. 17) thinks are the remains of these same bodies; a view regard 
ed as probable likewise by Re uthke, V alentin, and G urlt, a which heey re- 


quires new pros fs. See, in this connection, Rathke, in Meckel’s Arch., 1 , p. 386; 
Valentin, Handbuch der Entwicketungsgeschic p. 398; rit, Ver: ch, Anat. 
é&e., ii, p. 115; and Bischoff, Entwickelungs &e., Jourdan’s edit,, p. 348. 

* See a paper, On the formation and function of the Allantois, in the Proceed. 


Amer. Acad. of Arts an d Sciences, Boston, for October, 1852 

+ J ao Tr, Bildungs sge »schichte de r Ge nitalie n, Dusseldorff, 1830 See also his 
De Glandularum secernentium structura penitiori earumque prima formatione, 1830, 
p. 86, Tab. xii, and his Physiologie, transl. by Jourdan, &e., Deux. éd, Paris, 1851, ii 
Pp 758. 

t Among those who have followed MMiiller, may be mentioned H. Meckel, (Zur 
Morphologie die Harn—und Geschiechtswerkzeuge der Wirbelthiere, Halle, 1848,) 
and Reichert. (Das Entwickelungsleben im Wirbelthier-Reich, 1840, p. 26). 
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at least that they are distinct organs as independent of the per- 
manent kidneys or as the ordinary Wolffian bodies of Birds and 
Mammals. 

This is a point to which I gave special attention in making 
these investigations, and after the most careful and repeated ex- 
aminations of the larve of Batrachia, in all their stages, | have 
wholly failed to find a structure, such as Miller has described, 
distinct from the developing kidney, and which would correspond 
to the ordinary Wolffian body. On the other hand, all that I 
have observed in this respect is, that. the common duct (future 
ureter) of the forming kidney extends quite high up towards the 
cardiac region, some distance beyond the upper limit of its 
branching out into uriniferous canals. The upper end of this 
free portion of the duct is convoluted and seems to have some 
direct connection with the blood-vessels, though I have never 
here observed any thing like Malpighian bodies. As the devel- 
opment of the kidney progresses, this free extremity of the tube 
gradually disappears, and towards the end of the larval state is 
observed only in remains. In brief, then, I have observed no 
distinct, temporary urinary organs in the undeveloped forms of 
Amphibia. 

These observations, made for the most part during the summer 
of 1852, though repeated from time to time until quite recently, 
I was pleased to perceive confirmed by so excellent an observer 
as Wittich in a paper published in the autunin of the same year.* 
Wittich’s investigations have been very extended, and as far at 
least as they relate to the renai organs, furnish results much like 
my own. He found nothing in the larve of the naked Am- 
phibia which would correspond to Miiller’s Wolffian bodies, ex- 
cepting the free prolongation upwards of the main duct or the 
ureter of the developing kidney. 

The doctrine here insisted upon that the true Wolffian bodies, 
or foetal kidneys, are present only in the embryos of the true Rep- 
tiles, the Birds and the Mammals, is so apposite with the results I 
have obtained from an investigation of the Allantois, that it may 
be urged with an added force. In the paper already alluded to, I 
have sought to show that the Allantois is, primitively, the vesicu- 
lar expansion of the combined extremities of the ducts of the 
Wolffian bodies, and finally becomes the receptacular appendage 
of these organs—its contained liquid being properly urine.t But 
afterwards it subserves also another function—that of the aeration 
of the blood. 

* Wittich, Beitrige zur morphologischen und histologischen Entwickelung der 
Harn—und Geschlechtswerkzeuge der nackten Amphibien, in Siebold and Koélliker's 
Zeitsch, f. wissensch. Zool, 1v, 1852, p. 125; also, Harn- und Geschlechtsorgane von 
Discogiossus pictus und einiger anderer aussereuropiischer Batrachier, ibid, p. 168. 

+ Jacobson, as is well known, detected urea in the liquid contents of the Allantois 
of very young embryos. See loc. cit. 
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This view being correct, we could expect to find Wolffian 
bodies ouly where there is observed an Allantois, and vice versa. 
Thus, in the Fishes and Amphibian Reptiles, which truly have 
no Allantois, there would be no temporary kidneys or the Wolffian 
bodies; while in the other Vertebrata, which are allantoidian, 
these last would be found. I scarcely need refer further to this 
parallelism as far as regards our doctrine in question.* 


Il. Permanent or true Kidneys. 


These organs beitig apparently indispensable to the adult econ- 
omy of all the Vertebrata, have a physiological importance of the 
highest character. Although the primitive essential type of their 
structure is precisely like that of their temporary analogues just 
described, when present, yet as they are permanent organs and 
sustain definite relations aud connections with various parts of the 
general system, the study of their structure as organs is the more 
complex and interesting. It would be foreign to my subject to 
enter upon the details of the comparative Auatomy of these or- 
gaus, describing those variations of external form belonging to 
each type ;t I shall limit myself to those points that bear directly 
upon the subject of development and intimate structure. 

As a leading fact | may mention that the idea or formula of 
the kiduey, wherever observed in the vertebrate, is always the 
same; aud thus finding the intimate structure essentially alike 
everywhere, we should naturally infer that there is throughout a 
single aud invariable mode of development. ‘This indeed, I have 
found to be the case, as I hope to show in the following details. 

In the Fishes and Amphibian Reptiles, where there are no 
temporary urinary organs, the earlier phases of development of 
the kidueys seem to bea little less complicated than in the higher 
classes. In fact, the type of structural development here is quite 
allied to that of the Wolffian bodies, and by some anatomists 


* I much regret that in preparing this account of the Wolffian bodies, I should 
not have had direct access to the work of Fol/in, (Recherches sur les corps de Wolff, 
Paris, 1850), which I have failed to get on the reputed ground of its being out of print. 
Considerable reference, however, is made to this work, by the copying of some of 
its figures, in Littré’s edition of Jourdan’s translation of Miiller’s Physiologie, Paris, 
1851, ii, p. 761. But by the tigures in question, I can judge nothing of the views of 
M. Follin upon this structure. 

Besides the well known works of Rathke, Meckel, Baer, Jacobson, Valentin, Bis- 
choff, already referred to, see especially for representations cf these bodies, Miiller, 
Bildungsgeschichte der Genitalien; his De Glandularum secernent. &c.; and his Phys- 
iologie, Transl. by Juurdan, Paris, 1851, ii, p. 757. For figures of the so-called 
Wolffian bodies of Amphibia, see Wittich, loc. cit., Taf. ix, figs. 1, 2, 3, 4, 5, 6, &e. 

The general structure of these bodies has long been known, and I am not aware 
that I have added any new facts in this respect. My observations relate chiefly to 
the very first stages of formation of all the parts, and concerning this, have furn- 
ished results I have seen recorded by no investigator. 

+ For full details on this subject, with a copious reference to its literature, see the 
Comparative Anatomy of Siebo/ld and Stannius, transl. &c. by Burnett, ii, $$ 49, 
106, 153, 260. 
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these organs in Fishes have been regarded as merely permanent 
forms of the above mentioned bodies. This last, however, I do 
not think correct, for in this class the subsequent phases of de- 
velopment by which the organ is increased in size, are exactly 
like those of the general formation of these organs in Birds and 
Mammals. 

The formula of development is the branching out indefinitely 
of a primitive tube which is the future ureter ;—the terminal por- 
tious of these branches forming an intimate connection with the 
general vascular sysiem, either by Malpighian bodies, or by a del- 
icate net-work of vessels. 

The mode of formation is therefore arborescent, and the anal- 
ogy of the development and growth of this gland with that of 
vegetable forms is too striking not to be noticed. We shall see 
that the growth exactly resembles that of a tree even almost in 
its details. 

The line of development being everywhere the same, I will, 
for the sake of uniformity, describe it as occurring in the Chick, 
where, moreover, I have carefully registered the successive phases. ° 

In the chick no traces of the kidney are perceptible, according 
to my own observations, until the end of the fourth or the begin- 
ning of the fifth day. The ureter, then, is the part first seen, 
aud consists of a simple tube, the upper part of which sends off 
branches. Each of these branches then divides and subdivides, 


* Here I may perhaps well allude to the views of other observers who have spe- 
cially studied the development of the kidney. Thi authors best known in this re- 
epect are Rathke, Miiller, Valentin, Bischoff, as well also as Wittich of later times. 
The works of these men have alre: ly be en cited. patton Mot to Rathke, the first 
traces of the kidney consist of a number of small claviform protuberances appearing 
in an amorphous blastema situated in the place of the future kidney. These he says 
are pediculated, and these pedi les ultimate ly become attached to the ureter, which 
at this time is not yet formed. In these claviform bodies the uriniferous tubes sub- 
sequently appear, but in a manner not pre cisely determined. 

Valentin’s investigations agree ceneral with those of Rathke, but, from some 
observations made upon very sn all el bryos of the hog, he concluded that the ure- 
ter, pelvis, and uriniferous tubes were primitively developed separately, being sub- 
segu ently united Valentin’s view of the formation of the uriniferous tubes coin- 
cides with that of //en/e, viz.: that it occurs by the condensation of a linear arrange- 
ment of the vesicular contents of the blastema , 

Both Miller and Bischoff confirm, in general, the views of Rathke; but Bischoff 
diifers not a littke upon some points which deserve mention. He says, “I have 
never been ab le to convince myself that the ureter, pelvis, and canaliculi are devel- 
ope d sepa and I think that their rudiments are continuous throughout. They 
are not holl yw at first, and their internal cavity is the result only of further devel- 
opment.” 

But of all, Wittich’s results most closely approach my own. Speaking of these 
organs in the Amphibia, he says: “ The further growth of the kidney occurs, it would 
appear, partly by a new deverticulation of the excretory duct (ureter), and partly 
by a widening, lengthening and branching of the primitive deverticula.” 

” As will be seen in the text, the view I advance is the arborescent mode of devel- 
opment. more or less marked according to the class, of these organs—the formula 
being a more or less extended deverticulation of tubes from a main tube or duct. 
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and around these subdivisions are collected a mass of blastematous 
cells. These cells serve as the material for the growth and further 
division of the tubes—in fact for their ultimate ramification, until 
the whole structure is completed. There is observed, therefore, at 
an early period, a main stem (ureter) which has many branches, 
each of which is the foot-stalk of a leaf-like body ; this last is one 
of the future lobules of the kidney. ‘lhe whole plan of structure is 
here laid out—a branching ureter with lobules. The increase of the 
size of these lobules, and the formation of the ultimate uriniferous 
tubes takes place by one and the same process, viz.: by the 
branching of the original tubes in a plumate form from a main 
tube,—the whole resembling the plume of a feather. ‘The tubes 
do not end, however, on the edge of the plume (so to speak), but 
here loop and return, aud when near the shaft or main tube, they 
dilate into Malpighian bodies; this is, as far as | have observed, 
their invariable mode of terminaticn, there being no anastomoses 
of the tubes as some have sturpposed 

The mode of formation of the Malpighian body of the true kid- 
ney, is precisely like that of the same structure belonging to the 
Wolffian body, already described; | need not therefore here re- 
peat the description. [ may remark, however, that the two blood 
vessels which compose the glumerulus, usually penetrate the cap- 
sular dilation of the tube at some point more or less near the op- 
posite one of its insertion upon the tube, and rarely more laterally, 
or at least on the inner half of the capsule. In the chick, the 
Malpighian bodies begin to appear at about the tenth day; they 
are then very few in number, but they become more numerous 
exactly in proportion to the growth of the organ—not ceasing to 
be formed until the kidney has reached its full size. 

Nothing could be simpler therefore than the mode of formation 
of the renal structure; it is clear and unmistakable—one tube 
gives rise to another by an eversion of its walls, aud this last pro- 
duces another in the same way, and so on. 

Such is the mode of development as occurring in Birds, and 
my observations upon it as found in all the other classes, show 
that the formula is there invariably the same. There are, how- 
ever, peculiarities of the combination of this formula in each 
class, which demand a special consideration. 

In Fishes, these organs appear at an early period as two straight 
tubes, extending, one on each side of the vertebral colunin, from 
the region of the heart to the anus. These tubes soon give off 
from their inferior and inner surface, deverticula, exactly as with 
the Wolffian bodies just described, and for a time the organs have 
much the same appearance as embryonic kidneys. But after- 
wards, as the animal increases in size, a new development takes 
place. This consists in the branching, dichotomously, of the 
deverticular tubes,—a process which goes on indefinitely, giving 
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the whole organ much the same lobulated, arborescent structure 
as that of the chick—althongh the plumate arrangement of the 
terminal tubes is not here present. In both the Cartilaginous and 
the Osseous Fishes, the functional or secreting structure is, as far 
as I have observed, always the same; that is, the tubes invariably 
terminate each in a well-formed Malpighiaw body. 

In the Amphibian Reptiles, the kidneys quite closely resemble 
those of Fishes, yet simulating even more closely than these, 
the general character of the Wolffian bodies. ‘They present little 
tendeucy to au aborescent structure, the tubes of the main duct 
rarely dividing but rather forming convolutions, and ending inva- 
riably, according to my own observation, in Malpighian bodies.* 
These Malpighian bodies, together with their adjacent portion of 
the uriniferous tube, are lined with long lash-like cilia, the ever 
constant, rapid action of which, waving towards the outlet, pre- 
sents a beautiful aspect. ‘he use of these cilia is, evidently, to 
direct the course of the current out of the Malpighian body, 
therby keeping this last in a free, unobstructed state. In the true 
Reptiles, the development of the kidney is arborescent as in Birds, 
and in the Serpents the lobules thus formed remain more or less 
separate through life. This is also the case, but in a less degree, 
in the Chelonioide. 

But the Ophidioide present this peculiarity, that all the urin- 
iferous tubes do not end with a Malpighian body; in fact, I have 
been able to find but few of these bodies which are usually sitnated 
on the posterior portion of the organ. Many of the uriniferons 
tubes terminate in a simple cecal extremity, and here the ultimate 
connection with the vascular system by means of a Malpighian 
body, is replaced by a large system of renal vessels, the indefinite 
ramifications of which permeate the whole organ and by very 
delicate anastomoses bring every such cecal secreting tube within 
the influence of a blood vessel.+ 

In the Chelonioida, the kidneys quite closely resemble, in every 
point of view, those of Birds. The uriniferous tubes have the 
same form of distribution and terminate always, each, in a Malpi- 
ghian body. 

As for these organs in the Birds, I have described their pecu- 
liarities in speaking of the chick, and have only to add that 
throughout the entire class there seems but little or no variation. 

In Mammalia, the course of development followed is like that 
observed in Birds, but the subsequent changes by which the organ 
becomes more compact, often entirely conceal the original forms. 
By observations upon very young embryos in the different fami- 

* For representations of the intimate structure of the kidneys of Amphibia, see, 
especially, Wittich. loc. cit. Taf. ix 

+ There is, as I have lately observed, a similar relation between the blood-vessels 
and the terminal cwca of the poison gland of the Rattle-snake (Crotalus—a kind of 
Rete mirabile. 
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lies, it is evident that the development is arborescent, forming 
lobules,—and these lobules are at first exactly like those observed 
in Serpents and Birds. In some species, as is well known, these 
lobules remain distinet through life; this is well seen in the otter, 
bear, and whale, and in many of the Ruminantia, these remains 
are distinctly visible.. It is only in the higher forms, that they 
have so coalesced as to be concealed. 

This intimate combination of rts produces the greatest 
Take, for 


amount of secreting 
obules are arranged in a 


instance, the kidney 
half-cirele around a common cavity . } > But they are 
bases of the 


so united as to become conical im 1e 
cones at the surface of the organ) thereby producing the so-called 
pyramids. ‘These pyramids are composed in part of tubes that 
spread out in a fan-like manner from a common point (calyx), aud 
the gradually increased size of the medullary portion is produced 
by the branching of the tubes in a dichotomous manner. The 
straight regular way in which these tubes run, seems to be dne, ina 
| pressure to which they are sub- 


measure at least, to the mechanical | 
jected by the combination of the lobules,—for I have been unable 


to perceive it in very young embryos, and, moreover, it does not 
agree with the invariable arborescent conditions of early forma- 
tion. The so-called Medullary portion of the kidn y is made 
up of fasciculi of straight tubes which divide dichotomously, 
but have no Malpighian bodies; they continue directly to the 
Cortical portion which is composed of more or less convoluted 
tubes—the result of the dichotomous division. These tubes 
finally end, each, in a Malpighian body. These Malpighian 
bodies sometimes lie upon the surface, directly beneath the cap- 
sule, but often also the tubes run up to the surface, loop, return a 
short distance, and end in a Malpighian body deeper in the renal 
structure. From all | have observed, it appears that in Man the 
Malpighian body is the on/y termination of the final tubes, there 
being therefore as many of the former as of the latter. I have 
seen nothing like an anastomosis of the final tubes, as some have 
supposed is sometimes the case. ‘The pelvis of the human kid- 
ney, as also that of other mammals, is formed by the dilatation 
of the main duct, or ureter, involving the primary branches which 
give off the straight tubes of the meduilary substance. In this 
way, and by the union of the bases of the | yramids, the apices 
are left free, projecting into this pelvis or main cavity. These 
changes I have enjoyed an opportunity to trace in an embryo. 

It will be seen, therefore, that the development of the kidney 
in Man and the higher mammals involves no new phases,—the 
differences of general structure being extrinsic aud due to com- 
binations which produce compactness and decreased size without 
a corresponding decrease of functional surface. 
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In the foregoing account, I have preferred not to burden the 
general text with a reference to the history and criticism of 
some of the most important as well as disputed points connected 
with this subject. These can better be discussed by them- 
selves. 

The most important of these points is the character, relations, 
and connections of the Malpighian body. ‘This secreting organ 
of the kidney had long been recognized by both the older and 
the more modern observers, but its intimate structure and its con- 
nections with the other parts of the renal substance as the fune- 
tional secreting organ, were first successfully made out and pnub- 
lished by Bowman* in a memoir which has since become classic 
on this subject. I may here mention that it is quite a remarkable 
historical fact that more than fifty years before, Schumlaskyt ex- 
pressed the view that these bodies were the source of the urinary 
secretion and had direct connection with the uriniferous tubes. 
But this view was opposed by subsequent observers. In 1841, 
Miillert published a portion of his work on the ‘anatomy of the 
Myxinoid Fishes, where he describes the kidney as consisting of 
sac-like deverticula from a main tube or ureter, terminating ce- 
cally, and in the end of which is a small tuft or knot of blood- 
vessels. The value of this discovery was not appreciated until 
Bowman (ignorant, however, at this time of Miller’s investiga- 
tions on this point) published the next year his memoir. ‘To 
Bowman, therefore, we seem indebted for the first full exposition 
of the secreting structure of the kidneys of Vertebrata. 

2owman’s doctrine was, that the Malpighian body is the infun- 
dibuliform expansion of the uriniferous tube, and that the glom- 
erulus or tuft of blood-vessels lies enclosed freely in this expan- 
sion, being composed of a tortuous loop, the two component 
vessels entering at the same point which is generally opposite or 
nearly so to the point of insertion of the uriniferous tube. The 
Malpighian body thus composed, Bowman maintained, is the ex- 
clusively secreting structure of the kidney. ‘These are the essen- 
tial features of the results advanced, and I need not enter into 
the details of a memoir so well known as this. 

Results so valuable in physiology, were, of couse, examined 
by different investigators on every side. Reichert,$ in his report 
upon the progress of Microsepical Anatomy for 1842, enters into 
a critical discussion of this subject. He denies that the urinife- 
rous tubes end in the capsule, and regards this last as a distinct 
and separate formation. He also denies the presence of ciliated 
epithelium in the Malpighian body, and the uriniferous tubes. 


* Bowman. Philosophical Transaction sondon, 1842, Pt. i, p. 57. 

+ Schumlasky. stru en Strasburg 1788 

+ Miiller ergleich. Anat. d. Myxinoiden, Dritte Fortsetzung. Berlin, 1841. p- 138. 
$ Reichert, Berich r 


Fortschritte der mikroskopischen Anatomie in dem 


1842, in Miiller’s Arch., 1843, p. cexvii 


Jahre 


J 
il 
| 
‘ ‘ 


386 Dr. Burnett on the Renal Organs of the Vertebrata. 


On the other hand, he maintains that the glomerulus or knot of 
bloed-vessels is enclosed in the Malpighian body. ‘These views 
he has defended in some of his subsequent reports.* 

In 1845, Gerlach? published a still different opinion upon this 
disputed point of the Malpighian body. He maintained that the 
uriniferous tubes do not end in flask-shaped ceca, but loop and 
pass into each other. The Malpighian bodies he declares to be 
globular deverticula from the tubes, and that they contain, as 
Bowman advocates, the glomerulus. This author has likewise 
reasserted his views in a subsequent paper. 

The view of Bidder$ is even still different. According to 
this observer, the uriniferous tubes end in flask-shaped ceca, but 
these last do not enclose the glomeruli. On the contrary, the 
Malpighian bodies receive each a glomerulus in a kind of depres- 
sion, and so the cavity of the Malpighian body is as disconnected 
from the glomerulus as is the cavity of the pleura from the lung. 

These, as far as | am aware, are al! of the dissimilar views 
maintained by recent observers. It is indeed remarkable that 
there should have occurred such a discrepancy. Most other inves- 
tigators|| of note, follow more or less completely the views of 
Bowman. Among these may be mentioned Kolliker,7 Patru- 
ban,** Nicolucci,tt Mandl,tt Victor Carns,$$ and Wittich |||| 

As to my own views, they will appear sufficiently plain in the 
foreguing pages. I subscribe to Bowman’s results very generally, 
as to the relations of the Malpighian body to the tubes and to the 
glomerulus. In tracing the successive phases of the development 
of these parts, this point enlisted my special attention from its 
disputed character. ‘The Wolffian bodies are the best structures 
for study in refererice to this point, and, having traced in these the 
budding out, as it were, of the uriniferous tubes,—their dilata- 
tion, at the extremity, into a flask-shaped body, and the forma- 
tion, in this last, of the Malpighian tuft or glomernlus.—l can 
have no doubt that all these connections and relations really exist. 


* Reichert, see Bericht, &c. for 1848, in Miller's Arch., 1849 p. 65; also that for 
1849 in ibid, 1850, p. | 

+ Gerlach feltrave zur Structurlehre der Ni re. in Miller's 1845, 378. 

+ Gerlach, Zur Anatomie der Niere, in Miil/er’s Arch, 1848, p. 103 

§ Bidder, Ueber die Malpighischen Korper der Niere, in Mii/er’s Arch., 1845, p. 
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Hyrtl, however, does not follow Bowman, but rather Gerlach, that is, that the 
uriniferous tube does not end in the Malpighian body. See Beitriige zur Physiologie 
der Harnsekretion, in the Zeitschrift der Gesellschaft der Aerzte zu Wien, Ii p. 381. 

© Kolliker, Ueber Flimmerbegungen in den Primordialnieren, in A/iidler’s Arch. 
1845 p 518 

** Patruban, Beitriige zur Anatomie der menschlechen Niere. in the Prager Vier- 
teljahrsschrift. xv, p. 87 

++ Nico/ueci, Sull’ intima struttura dei reni in Filiatre-Sebezio. Feb., 1847. 

tt Mandl, Mémoire sur la structure i 

$$ Victor Carus, Ueber die Malpighi’schen Korper der Niere, in Siebold and Kél- 
liker's Zeitsch. f. wissenschaftl. Zool., ii, 1850, p. 58 

Wittich, Beitrige zur Anatomie der gesunden und kranken Niere, in Virchow 

and Reinhard’s Arch., iii, p. 147. 
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Art. XLL—The Numerical Relation betivceen the Atomic 
Weights, with some Thoughts on the Classification of the 
Chemical Elements; by Josiau P. Cooke, Jr., A.M., Erving 
Professor of Chemistry in Harvard University.* 


Noumenricat relations between the atomic weights of the chem- 
ical elements have been very frequently noticed by chemists. 
One of the fullest expositions of these relations was that given by 
M. Dumas of Paris, before the British Association for the Advance- 
ment of Science, at the meeting of 1851. This distinguished 
chemist at that time pointed out the fact, that many of the ele- 
ments might be grouped in triads, in which the atomic weight of 
one was the arithmetical mean of those of the other two. ‘Thus 
the atomic weight of bromine is the mean between those of chlo- 
rine and iodine ; that of selenium is the mean between those of 
sulphur and tellurium, and that of sodium, the mean between 
these of lithium atid potassium. M. Dumas also spoke of the 
remarkable analogies between the properties of the members of 
these triads, comparing them with similar analogies observed in 
organic chemistry, aud drew, as is well known, from these facts 
arguments to support the hypothesis of the compound nature of 


many of the now received elements. Similar views to those of 


Dumas have been advanced by other chemists. 

The doctrine of triads is, however, as I hope to be able to show 
in the present memoir, a partial view of this subject, since these 
triads are only parts of series similar in all respects to the series 
of homologues of organic chemistry, in which the differences 
between the atomic weights of the members is a multiple of 
some whole number. All the elements may be classified into six 
series, in each of which this number is diflerent, atid may be said 
to characterize its series. In the first it is nine, in the second 
eight, in the third six, in the fourth five, in the fifth four, and in 
the last three. ‘The discovery of this simple numerical relation, 
which includes all others that have ever been noticed, was the 
result of a classification of the chemical elements made for the 
purpose of exhibiting their analogies in the lecture-room. A 
short notice of this classification will, therefore, make a natural 
introduction to the subject. 

Every teacher of chemistry must have felt the want of some 
system of classification like those which so greatly facilitate the 
acquisition of the uatural-history sciences. Iu most elementary 
text-books on chemistry, the elements are grouped together with 
little regard to their analogies. Oxygen, hydrogen, and nitrogen 
are usually placed first, and therefore together, although there are 
hardly to be found three elements more dissimilar; again, phos- 


* Communicated to the American Academy, Boston, Feb. 28, 1854. 
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phorus and sulphur, which are-not chemically allied, are frequently 
placed consectively, while arsenic, antimony, and bismuth in spite 
of their close analogies with phosphorus, are described in a differ- 
ent part of the book. ‘This confusion, which arises in part from 
retaining the artificial classification of the elements into metals 
and metalloids, is a source of great difficulty to the learner, since 
it obliges him to retain in his memory a large number of appar- 
ently disconnected facts. In order to meet this difficulty, a classi- 
fication of the elements into six groups, differing but slightly 
from that given in the table accompanying this memoir, was made. 
The object of the classification was simply to facilitate the aequi- 
sition of chemistry, by bringing together such elements as were 
allied in their chemical relations considered collectively. As the 
classification has been in use for some time in the courses of lec- 
tures on chemistry given in Harvard University, I have had an 
opportunity for observing its value in teaching, and cannot but 
feel that the object for which it was made has been in a great 
measure attained. The series which is headed the Six Series 
will illustrate the advantage gained from the classification in a 
course of lectures, the elements which compose it being among 
thuse especially dwelt upon in lectures to medical students, and, 
generally, very widely separated in a text-book on the science. 
As chemistry is usually tanght, the properties of the members of 
this series, nitrogen, phosphorus, arsenic, and antimony, as well 
as the composition and properties of their compounds, make upa 
large body of isolated facts, which, though without any assistance 
for his memory, the student is expected to retain. Certainly it 
cannot be wondered at, that he finds this a difficult task. The 
difficulty cau, however, be in a great measure removed, if, after 
he has been taught that nitrogen forms two important acids with 
oxygen, NOs and NOs, that it unites with sulphur and chlorine 
to form NS: and NCls, and also with three equivalents of hydro- 
gen to form NH, he is also told, that, if in these symbols of the 
nitrogen compounds he replaces N by P, As, or Sb, he will obtain 


symbols of similar compounds of phosphorus, arsenic, and anti- 
mony; for he thus learns, once for all, the mode of combination 
of all four elements, so that when he comes to study the proper- 
ties, in turn, of phosphorus, arsenic, and antimony, he has not to 
learn with each an entirely new set of facts, but finds the same 


repeated with only a few variations. Moreover, these very vari- 
ations he will learn to predict, if he is shown that the elements 
are arranged in the series according to the strength of their elec- 
tro-negative properties, or, in other words, that their affinities for 
oxygen, chlorive, sulphur, etc. increase, while those for hydrogen 
decrease, as we descend. He will then readily see why it is that, 
though nitrogen forms NO: and NOs, it forms only NCls and 
NS:s, and that this reason is correct he will be pleased to find 


| 


between the Atomic Weights. 389 


confirmed when he learns that phosphorus, which is more electro- 
positive than nitrogen, and has, therefore, a stronger affinity both 
for chlorine and sulphur, forms not only PCls and PSz, but also 
PCls and PSs. Again, he will not be surprised, after seeing the 
affinity of the elements for hydrogen growing constantly weaker 
as he descends in the series, to learn that a compound of bismuth 
and hydrogen is not certainly known. Should he inquire why, 
though NH: has basic properties, PHs, AsHs, and SbH: have 
not, he can be shown that the loss of basic properties in passing 
from NH: to PH: corresponds to a decrease in the strength of 
the afiinity between the elements, and that if in PH:, SbHs, or 
AsH ss, atoms of methyle, ethyle, or other organic radicals analo- 
gous to hydrogen, are substituted for the hydrogen atoms, and 
more stable compounds thus obtained, strong bases are the result. 
The other series would afford similar illustrations, and, from my 
own experience, I am confident that no teacher who has once 
used a classification of the elements like that here proposed, 
would ever think of attempting to teach chemistry without its aid. 

Classifications of the elements, more or less complete, have 
been given by many authors; but the fact that ho one has been 
generally received, is sufficient to prove that they are all liable to 
objections, and would, indeed, also seem to show that a strictly 
scientific classification is hardly possible in the present state of 
the science. The difficulty with most of the classifications is, 
undoubtedly, that they are too one-sided, based upon one set of 
properties to the exclusion of others, and often on seeming, rather 
than real resemblances. ‘This is the difficulty with the old classi- 
fication into metals and metalloids, which separated phosphorus 
and arsenic, sulphur aud selenium, because arsenic and selenium 
have a metallic lustre, while phosphorus and sulphur have not, 
though there could hardly be found another point of difference. 
For a zodlogist to separate the ostrich from the class of birds be- 
cause it cannot fly, would not be more absurd, than it is for a 
chemist to separate two essentially allied elements, because one 
has a metallic lustre and the other has not. Yet it is surprising 
to see how persistently this classification is retained in every ele- 
mentary work on the science; and if it is sometimes so far modi- 
fied as to transfer elements analogous to selenium and arsenic to 
the class of metalloids, this is only acknowledging the worthless- 
ness of the principle, without being willing to abandon it. If 
there were ary fundamental property common to all the elements, 
the law of whose variation was known, this might serve as the 
basis of a correct classification. Chemistry, however, does not 
as yet present us with such a property, and we must, therefore, 
here, as in other sciences, base our classification on general analo- 
gies. The most fundamental of all chemical properties is, un- 
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doubtedly, crystalline form: but a classification of the elements 
based solely on the principles of isomorphism is defective in the 
same way as it is iu mineralogy. It brings together, undoubtedly, 
allied elements, but it also groups with them those which resem- 
ble each other only in their crystalline form. ‘The inode of com- 
bining seems to be also a fundamental property ; but, like erys- 
talline form, it would bring together in some instances elements 
differing very widely in their chemical properties. A classifica- 
tion of the elements which shall exhibit their natural affinities, 
must obviously pay regard to both of these properties. It must 
at the same time seek to group together isomorphous elemeuts, 
and those which form analogous compounds. Moreover, in such 
a classification, other less fundamental properties must not be 
disregarded. ‘l'here are many properties both physical and chem- 
ical, which, although they cannot be exactly measured, and are 
oftentimes difficult to define, (such properties as these by which 
a chemist recognizes a familiar substance, or a mineralogist a 
familiar mineral,) and which on account of their indefinite char- 
acter cannot be used as a basis of classification, may, neverthe- 
less, render important aid in tracing out analogies. Judging from 
such properties as these, chemists are generally agreed im group- 
ing together carbon, bogon, and silicon, although they cannot be 
proved to be isomorphous, and are not generally thought to form 
similar compounds. 

It is, however, much easier to point out what a classification 
should be, than to make one which shall fulfil the required con- 
ditions. Indeed, as has heen already said, past experience would 
seem to show that a perfect scientific classification of the ele- 
ments is hardly possible in the present state of chemistry. « At 
best, the task is attended with great difficulties, and it caunet be 
expected that these should be surmounted at ouce. ‘Whe classifi- 
eation which is offered in this memoir will, undoubtedly, be 
found to contain many defects. Hf, however, it is but one step 
in advance of those which have preceded it, it will be of value 
to the science. It was originally made, as has already been said, 
simply for the purpose of teaching, and never would have been 
published had it not led to the discovery of the numerical rela- 
tion between the atomic weights. 

On turning to the table which accompanies this memoir, it 
will be seen that the elements have been grouped into six series. 
These correspond entirely to the series of homologues of organic 
chemistry. In the gronp of volatile acids, homologues of formic 
acid, for example, we have a series of compounds yielding similar 
derivatives, and producing similar reactions, and many of whose 
properties, such as boiling and melting points, specific gravity, etc., 
vary as we descend in the series according to a determinate law. 
From formic acid, a highly limpid, volatile, and corrosive fluid, 
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the acids become less and less volatile, less and less fluid, less and 
less corrosive; first oily, then fat-like, and finaly hard, brittle 
solids, like wax. As is well known, the composition of these 
acids varies in the same way, and the variation follows a regular 
law, so that by means of a geveral symbol we can express the 
composition of the class. ‘This symbol for the volatile acids may 
be written (CoH )Os, HO+n(C2H:2). 

This description of the well-known series of the volatile acids, 
applies, word for word, nominibus mutatis, to each of the six 
series of chemical elements. The elements of any one series 
form similar compounds and produce similar reactions ; moreover, 
they resemble each other in another respect in which the mem- 
bers of the organic series do not. ‘lheir crystalline forms are 
the same, or, iu other words, they are isomorphous. Although 
this may be true of the volatile acids, yet it cannot be proved in 
the present state of our knowledge. Still further, many of their 
properties vary in a regular manuer as we descend in the series. 
In one case, at least, the law of the variation is known, and can 
be expressed algebraically, though in most instances it cannot be 
determined. Finally, as one general symbol will express the 
composition of a whole organic series, so a simple algebraic form- 
ula will express the atomic weight, or, if you may please so to 
term it, the constitution of a series of elements. 

These points may be illustrated with any of the series in the 
table; with the first, for example, which consists of oxygen, 
fluorine, cyanogen, chlorine, bromine, and icdine. All these ele- 
merits form similar compounds, as will be seen by inspecting the 
symbols of their compounds given at the right hand of the list of 
names, where the similar or homologous compounds are arranged 
in upright columns. Moreover, they are all isomorphous, as may 
be seeu by referring to the left-haud side of the list, where the 
similar compounds in each upright series are isomorphous, the 
numbers at the heads of the columns indicating the systems of 
crystallization, as described in the explanation accompanying the 
table. ‘That the properties of these elements vary as we descend, 
can be easily shown. Oxygen is a permanent gas, as is also fluo- 
rine. Cyanogen is a gas, but may be condensed to a liquid. 
Chlorine, a gas also, can be condensed more easily than cyanogen. 
Bromine is a fluid at the ordinary temperature ; and, finally, iodine 
is a solid. Moreover, starting from cyanogen, the solubility of 
these elements in water decreases as we descend in the series ; 
and, again, the specific gravity of their vapors follows the inverse 
order of progsession, gradually increasing from oxygen down. 
The atomic weights vary in the same order, and admit of a gen- 
eral expression, which is 8+- 29, or, in other words, the differ- 
ences between the atomic weights of these elements are always 
a multiple of nine. ‘This general formula may be said to repre- 
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sent the constitution of these elements, in the same way that the 
symbol (C:H)@:, HO + n(C:H:) represents the composition of 
the volatile acids before mentioned. In the place of (C2H)Os, HO 
we have 8=O= the weight of one atom of oxygen, and in the 
place of C2H: we have nine. What it is that weighs nine (for 
it must be remembered that those numbers are weights) we can- 
not at present say, but it is not impossible that this will be here- 
after discovered. In order to bring the general symbol of the 
volatile acids into exact comparison with that of the Nine Series, 
we must reduce the symbols to weights, when the two formule 
become 
16+n14, where 46=(C2:H)O;:,HO and 14 

and 8+” 9. where 8=O and 9=2. 

The numbers 46 and 14 are known to represent the weights of 
aggregations of atoms. The number 8 represents the weight of 
one oxygen atom, but we cannot as yet say what the 9 represents. 
After this comparison, it does not seem bold theorizing to suppose 
that the atoms of the members of this series are formed of an 
atom of oxygen as a nucleus, to which have been added one or 
more groups of atoms, the weight of which equals nine, or per- 
haps one or more single atoms each weighing nine, to which the 
corresponding element has not yet been discovered. As it will 
be convenient to have names to denote the two terms of the 
formule which represent the constitution of the different series, 
we will call the first term, in accordance with this theory, the 
nucleus, and the number in the second term multiplied by m the 
common difference of the series. 

From what has been said, it will be seen that the idea of the 
classification is that of the organic series. It is in this that the 
classification differs from those which have preceded it. Other 
authors, in grouping together the elements according to the prin- 
ciples of isomorphism, have obtained groups very similar to those 
here presented. Indeed, this could not be otherwise, since, as 
has been already said, the members of each series are isomorph- 
ous, while, as a general rule, to which, however, there are many 
exceptions, no isomorphism ean be established between members 
of different series. ‘These groups, however, have been merely 
groups of isomorphous elements, and not series of homologues 
like those in which the elements are here classed. 

These general remarks will suffice to indicate the principles 
upon which the classification has been made, and the character 
of the numerical relation between the atomic weights which has 
been established. ‘The details of the classification can be best 
studied by referring to the table, so that it will be only necessary 
to speak of those points which are of special interest, or which 
may require explanation, or in regard to which there may be 
doubt. The series [ have named from their common differences. 
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The first I have called the Nine Series, the second the Eight 
Series, &c. Let us examine the doubtful poiits in each, com- 
mencing with the first. 

The last five members of the Nine Series are connected by 
so many analogies, that they have been invariably grouped to- 
gether in the elementary books. ‘There can be no doubt, there- 
fore, in regard to the propriety of placing them in the same series, 
on the ground of general analogies. Fluorine, it is true, presents 
some striking points of difference from the rest. Fluorid of cal- 
cium is almost insoluble in water, while the chlorid, bromid, and 
iodid of calcium are all very soluble. We must, however, remem- 
ber that we have to do with series, and must not therefore expect 
to find close resemblances except between adjacent members. If, 
then, we consider that oxygen is one of the series, and that fluo- 
rine stands but one step removed from oxygen, while it is two 
steps removed from chlorine, the discrepancy in a measure van- 
ishes, for lime CaO is but slightly soluble in water. Nevertheless, 
the difficulty does not entirely disappear; for CaF'l is much less 
soluble than CaO, although it should be more soluble judging 
from the law of the series and the fact that CaCl is so much more 
soluble than CaF'l. 

The solubility of a series of homologous elements or com- 
pounds in water, may be regarded as a function of one or more 
variables. In the case of the elements there may be but one varia- 
ble, but it is easy to see that in the case of compounds there must 
be several. One of these variables is probably the same which 
determines the common ditierence of the series to which the ele- 
ments or compounds belong ; (it will be hereatter shown that the 
atomic weights of the homologous compounds are related in the 
same way as those of the elements;) the other variables are per- 
haps the atomic forces which determine the hardness, density, 
&c. of the solid. We may, therefore, with justice, compare the 
relative solubilities of a series of homologues to a curve which 
should be the same function of the same variables, and what 
mathematics teaches we ought reasonably to expect in the case of 
this curve, we ought to expect also in the variations of solubility 
of these substances. Now every mathematician is familiar with 
the remarkably rapid changes which a curve undergoes that is a 
function of several variables, and we cannot be surprised that 
similarly rapid changes should be observed in the solubility of 
homologous substances in passing from one to the next in the 
series. In the curve which corresponds to the relative solubility 
of CaO, CaF 'l, CaCy, CaCl, CaBr, and Cal, it would seem that at 
CaF there is a singular point where the curve, after rising for some 
distance above the axis, bends down again towards it. Several 
of the other series of compounds of these elements present simi- 
lar anomalies ; for example, KO, KF, KCy, KCl, KBr, and KI. 
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Here the solubility diminishes until we come to KCl, which is 
less suluble than KCy; then it inereases to the last. Here, of 
course, the singular poimt is at KCL With the corresponding 
compounds of sodium, the solubility diminishes to NaF, which 
is the least soluble of the series, aud thet increases constantly to 
the end. 

These facts at least seem to show that apparent variations from 
the law of series in properties, which evideutly are unknown func- 
tions of several variables, should not be allowed to outweigh 
strong analogies, and certainly the analogies between Fluorine 
and the other halotds are very marked. Fiuorine itself possesses 
properties such as we should expect to find in a member of the 
series above chlorine. The strong and active affinities of fluorine 
might be indeed predicted, after seeing the rapid increase both in 
the strength and activity of the affinities in passing from iodine 
to chlorine. In passing from bromine to chlorine, we pass from 
a liquid to a gas, permanent under any natural conditions ; aud 
we should expect, therefore, in rising still higher in the series, to 
find in fluorine a gas less easily reduced to a liquid than chlorine. 
Now although, on account of its remarkably active affinities, this 
fact cannot be demonstrated on the gas itself, it can, neverthe- 
less, be inferred with perfect certainty from its compounds. Fi- 
nally, the isomorphism of fluorine and the other haloids may be 


urged as indicating close analogy. From these corsideratious, I 
cannot but think that these chemisis who have questioned the 
propriety of classing flaorine with the other haloids will, on re- 
viewing the facts, and regarding the haloids in the light of a 
series, and not simply asa group of elements possessing certain 


general properties, be led to change their opinion. 

Cyanogen, though a compound radical, has been classed with 
the other haloids, not only from its atomie weight, but also from 
its other analogies. Its properties are in most cases those which 
we should expect from an element occupying its position in the 
series; but in others it presents remarkable variatious, owing 
probably to the fact that it contains a radical which is easily de- 
composed. As is well kuown, it is perfectly isomorphous with 
chlorine. 

The propriety of classing oxygen in this series seems to he 
placed beyond doubt by the discovery of ozone, which, although 
it does not seem to possess stich energy as we should expect in 
an element higher in the series than fluorine, may, nevertheless, 
be found te fulfil all auticipations should it ever be obtained ina 
perfectly unmixed condition. ‘The isomorphism of oxygen with 
chlorine, and therefore with the other haloids, seems sufficiently 
established by the determination both of Proust aud Mitscherlich 
of the tetrahedral form of CazCl. It must, however, be admitted 
that oxygen presents as strong analogies with sulphur as it does 
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with chlorine ; and since, not only from its analogies, but also 
from its atomic weight, it appears to be the nuclens in all the 
first three series, I have placed it at the head of each. It may 
be mentioned here, that in all cases the fact that the atomic 
weight of an element is included in the general formula of a series, 
is an argument for classifying it iu that series, if the relation between 
the atomic weights pointed out in this memoir is adinitted to be 
a law of nature; but as I wish to show that the relation is not 
that of a mere accidental group of numbers, but is connected 
with the most fundamental properties of the elements, and has, 
therefore, the claims ofa law, I have endeavored to show the 
correctness of the classification which conforms to the law, and, 
indeed, in fact suggested the law on other grounds 

The atomic weights of the numbers of the Nine Series, as de- 
termined by experiment, present greater deviations from the nu- 
merical law already explained, than are to be found in any of the 
others. ‘The weights which would exactly conform to the gene- 
ral formula 8+29 are given in the column of the table headed 
Theoretical, while in the next column at the right are given the 
weights of experiment. ‘hese for the most part (in this as well 
as in the other series), have been taken from the table of Atomic 
Weights given iu the last volume of Liebig and Kopp, Jahres- 
bericht for 1852, which was supposed to give the latest and most 
accurate results. In the few cases in which the numbers have 
not been taken from this table, the initial letter of the name of 
the observer has been annexed. It will be seen, on comparing 
the two columus that the greatest deviation from the law is in 
the case of fluorine, if we consider the care which was taken both 
by Berzelius and Louyet in the determination of the atomic weight 
of this element. It may. however, be remarked, that, as the pro- 
cesses used by both ex erimenters were essentially identical, any 
hidden constant source of error would produce the same effect 
on both results; se that the atomic weight of fluorine cannot be 
regarded as yet absolutely fixed. Nevertheless, it is not possi- 
ble that so great a diflevence between the true and observed 
weights as two tuts could have escaped detection in the number- 
less analyses wich have been made, by the most experienced 
chemists, of the fluorine compounds. It must, therefore, be ad- 
mitted, and not only in the case of fluorine, but also in other in- 
stances, that there are deviatious from the law ; but these devia- 
tions are not greater than those from similar uumerical laws in 
astronomy and other sciences, and indeed, judging from the anal- 
ogy of these sciences, they ought to be expected. 

Those who are not familiar with the amounts of probable error 
in the determination of the different atomic weights would judge, 
on comparing together the columns of theoretical and observed 
values, that the deviations from the law were much greater than 
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they are in reality. It should, therefore, be stated, that, in by 
far the larger number of instances, the deviations are within the 
limit of possible errors in the determinations, leaving only a few 
exceptional cases to be accounted for. It must be remembered 
that, other things being equal, the amount of probable error is the 
greater the greater the atomic weight, so that a difference of 19 
in the case of iodine is not a greater actual deviation from the 
law than only 0°5 in the case of chlorine. Indeed, it is very pos- 
sible that on more accurate determinations the atomic weight of 
iodine will be found to correspond to the law, which cannot be 
expected of that of chlorine. It is well known that many of the 
larger atomic weights, especially those of the rarer elements, can- 
not be regarded as fixed within several units. 

I have calculated, as well as the data I have would permit, 
the amount of probable error in the determinations of many of 
the atomic weights, and by comparing the results from ditlerent 
processes, and by different experimenters, I have endeavored 
to detect the existence of constant errors, which seem to be the 
great errors in all these determinations, those accidental errors 
which are made in the repetitions of the same process by equally 
careful experimenters being comparatively insignificant. The 
results of this investigation will be published in a subsequent 
memoir. It is sufficient for the present purpose to state, that, 
while they show that, in the greater number of cases, the appar- 
ent variations from the law are within the limit of probable error, 
there are yet several instances, where, after allowing for all possi- 
ble errors of observation, there is a residual difference. I do not 
therefore look alone to more accurate observations for a confirma- 
tion of the law, but, regarding the variations as ascertained facts, 
hope that future discovery will reveal the cause. Whether the 
variations will be found to be a secondary result of the very 
cause which has determined the distribution of the atomic weights 
according to a numerical law, as the perturbations in astronomy 
are a necessary consequence of the very law they seemed at first 
to invalidate, or whether they are due to independent causes, can 
of course, for the present, be only a matter of speculation. There 
are, however, facts which seem to indicate that the variations are 
not matters of chance, but correspond to variations in the prop- 
erties of the elements. 

From the beautiful discovery of Professor Schénbein we have 
learnt that oxygen has two allotropic modifications, and that be- 
sides its ordinary condition, it is capable of assuming another 
highly active state when its properties resemble those of chlorine. 
Cyanogen is known only in a quiescent state. The other haloids, 
fluorine, chlorine, bromine, and iodine, are known only in a highly 
active state. Now it will be seen on examining the table, that 
the atomic weights of the highly active elements, as determined 
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by experiment, exceed slightly the theoretical numbers, and that 
where the affinities are the most intense, in fluorine, the deviation 
is the greatest. A similar fact may be observed in the atomic 
weights of the members of the Six Series. Arsenic has been 
proved to be capable of existing in two allotropic modifications. 
In its ordinary state, it has a crystalline form belonging to the 
rhombic system. In the other condition, in which it may be 
obtained by sublimation at a low temperature, it crystallizes in 
regular octahedrons. ‘The other members of this series are prob- 
ably isodimorphs with arsenic. The ordinary condition of phos- 
phorus is its monometric modification, while the rhombic state 
seems to be the normal condition of arsenic, antimony, and bis- 
muth. Now the atomic weights of the last three are either equal 
to, or slightly exceed, the theoretical number, while that of the 
first falls short, perhaps even by a unit. Other facts, which also 
tend to show that the deviations are uot matters of chance, may 
be found in the affiliations of the series. ‘There are some ele- 
ments which seem to be most remarkably double-faced, having 
certain properties which connect them closely with one series, 
and atthe same time others which unite them nearly as closely 
to another. In such cases we find that the atomic weight either 
falls naturally into both series, or, not corresponding exactly with 
the theoretical number of the series to which the element prop- 
erly belongs, it inclines towards that of the other, and sometimes 
equals it. Such is the case with chromium, manganese, and 
gold, as will be seen by referring to the affiliations at the bottom 
of the Nine Series. These various facts force upon me the con- 
viction, that this relation between the atomic weights is nota 
matter@f chance, but that it was a part of the grand plan of the 
Framer of the nniverse, and that in the very deviations from the 
law, there will, hereafter, be found fresh evidence of the wisdom 
and forethought of its Divine Author. 

The general formule for the Eight Series are, 8+78 and 4+-n8. 
The two nuclei correspond to two differeut sets of elements, or 
sub-series, one consisting of oxygen, sulphur, selenium, and tellu- 
rium, the other of molybdenum, vanadium, tungsten, and tanta- 
lum. ‘he atomic weighis of the first are all equal to 8+78; 
those of the second to 44+7”8. The sub-series exhibit marked 
analogies, as well as certain differences. ‘They resemble each 
other chiefly in that the members of both form analogous acids 
with oxygen, while they differ in that though the members of the 
first sub-series form compounds with hydrogen, those of the sec- 
ond do not. The isomorphism of the members of each sub- 
series among themselves, with the exception of vanadium, is 
complete ; but there seems to be no proof of any isomorphism 
between the sub-series. Johnston attempted to establish the iso- 
morphism of chromic and molybdic acids from the red variety of 
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molybdate of lead from Rezbanya, which he supposed to be a 
chromate ; but the fact has been disproved by G. Rose, who has 
shown that the supposed chromate is a molybdate mixed with a 
small amount only of chromate. ‘here seems, nevertheless, to 
be some reason for believing that chromic acid may replace molyb- 
dic acid to a certain extent. If this is proved, it establishes an- 
other link of connection between the members of the two sub- 
series, since chromic acid is isomorphous with sulphuric acid. 
For the present, however, we must regard them as sub-series, 
related, but distinct, the second being in ameasure supplementary 
to the first. ‘hey are distinguished in the table by printing the 
names of the second sub-series a little to the right of those of the 
first, and the fact that their atomic weights are intermediate to 
those of the first, I have indicated to the eve by giving to the 
names also an intermediate position. 

The analogies between oxygen and sulphur are so numerous, 
that, were we to place oxygen in but one series, we should place 
it in this. HO and HS, HO: and HSz, resemble each other very 
closely, as do also the oxygen salts the corresponding sulphur 
salts. Moreover, there can be nodoubt in regard to the isomorph- 
ism of the two elements, since it has been established upon the 
authority both of Mitscherlich and Becquerel, and from two dif- 
ferent compounds. ‘The only doubtful case in the series was that 
of vanadium, which in some of its properties resembles arsenic 
more closely than it does molybdenum. ‘The reasons for giving 
it the place which it occupies were the facts that its acids corres- 
pond to those of molybdenum, and that it forms remarkably 
highly colored oxyds which are repeated also in molybdenum. It 
is true that the properties of the element itself are not tgose we 
should expect from the position which it occupies in our table ; 
yet, if it were placed in the Six Series, it would fall between 
phosphorus and arsenic, which on the whole it resembles less 
than it does molybdenum, for although it is combustible, yet 
neither it nor its oxyds are volatile. I consider it, therefore, as 
a member of the Eight Series, but affiliating very closely with 
the Six. Itsatomic weight favors this hypothesis. Vanadate of 
lead has been considered isomorphous with the phosphate; but 
as this isomorphism does uot rest on any measurement of angles, 
and as, moreover, the received symbols of the two minerals, vana- 
danite and pyromorphite, on whose crystalline forms the isomorph- 
ism was determined, show a very different constitution, I have 
not given much weight to this fact.* The observed “atomic 
weights of the members of this series are almost precisely the 
same as the theoretical embers, and with the exception, perhaps, 
of molybdenum, there appears to be no instance in which the 
difference is greater than the amount of possible error. 


* See G. Rose's Mineral System 
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The members of the Six Group form a well characterized fam- 
ily, so that, with the exception of oxygen, there can be no doubt 
in regard to the justice of classifying them together, and any 
discrepancies will disappear on considering the group in the light 
of aseries. They form acids containing three and five atoms of 
oxygen which are completely homologous, and make two series 
parallel to that of the elements. ‘They form also a remarkable 
series of compounds with three atoms of hydrogen. The idea 
which has been advanced by some authors, that NH is the ni- 
trid of hydrogen, while PHs is the hydruret of phosphorus, or, 
in other words, that hydrogen is electro-positive with reference 
to nitrogen and electro-negative with reference to phosphorus and 
those lower in the series, does not seem to me correct, since the 
remarkable bases which may be formed from PH:;, AsHs, SbHs, 
and BiHs, by replacing the hydrogen atoms by organic radicals, 
seem to indicate that they have the same type as NHs, and are 
therefore homologues of it. 

The isomorphism of the four lower members of the series is 
perfect. It has been shown in the table, both by the crystalline 
forms of the elements themselves, as well as by those of their 
compounds. In the other series, wherever it was possible, the 
same double proof has been given. ‘The doubt expressed by G. 
Rose in regard to the dimorphism of arsenic, as I hope to be able 
to show ina paper soon to be published, has been removed. In 
one state arsenic crystallizes in perfect octahedrons of the regular 
system, and is therefore isomorphous, not only with antimony and 
bismuth, but also, in its allotropic state, with phosphorus. Iso- 
morphism, as is well known, is not absolute, except in forms of 
the regular system. The rhombic angles of the crystals of ar- 
senic, antimony, and bismuth, are respectively, 85° 41’, 87° 357, 
87° 40’, and therefore conform to the general rule. It will be 
observed that the angle varies constantly in the’ same way as we 
descend in the series. Now, although these few iustances do not 
afford sufficient ground for any general conclusion, yet they show 
that similar variations are possible in the other systems, and there- 
fore that we cannot be expected to establish isomorphism in any 
case except between merely consecutive members. 

The atomic weights of the members of this series, with the 
exception of phosphorus, do not present any important deviations 
from the theoretical numbers, taking into account always, of 
course, the amount of possible error. ‘The deviation in the case 
of phosphorus has already been noticed. Oxygen, it must be 
admitted, is not connected with the series from any similarity 
of properties though the phosphids, arsenids, and antimonids, 
present certain analogies with the oxyds. As has already been 
said, oxygen was placed at the head of this, as well as of the 
last two series, because its atomic weight seemed to be the nu- 
cleus of all three. 
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The Five Series is the shortest of all, consisting of only three 
members, carbon, boron and silicon. Of these, the last two are 
as closely allied as are any two members of the other series, sili- 
con having precisely the properties we should expect in a homo- 
logue of boron, which was lower in the series; and the same is 
also true of their compounds. ‘The analogies, however, between 
these two elements aud carbon are by no means so close, for not 
only carbon cannot be proved to be isomorphous with them, but 
it does not form similar compounds. Carbonic acid, it is true, 
presetits some points of resemblance to boracic and silicic acid ; 
like them it unites in a large variety of proportions with bases, 
its alkaline salts give a basic reaction, &c. ; but according to the 
generally received opinion, its symbol is COz, while those of bo- 
ron and silicon are BOs and SiOs. In its uncombined state, 
however, carbon resembles boron and silicon, not only in its out- 
ward properties, but also in its action before the blowpipe. Two 
of the allotropic states of carbon, graphite and charcoal, are prob- 
ably repeated in boron, and are known to be in silicon. ‘The 
principle of exclusion would also seem to place carbon in this se- 
ries, for it certainly presents no analogies with the members of 
any other. The correspondence of the atomic weights of the 
raembers of this series to the law is remarkably close. 

The four series is by far the largest of all, including the great- 
er number of what are generally kuown as the heavy metals. 
‘The members of the series resemble each other in the following 
respects. First, they are isomorphous ; for alihongh each mem- 
ber cannot be directly proved to be isomorphous with every other, 
yet isomorphism can be established between consecutive mem- 
bers, which, as has before been said, is all that can be expected. 
Second, the members of this series all form, by uniting with oxy- 
gen, either protoxyds or sesquioxyds, or both, which, as a gene- 
ral rule, are strong bases. ‘Third, these oxyds are either insolu- 
ble, or nearly insoluble, in water. And finally, the elements of 
the series have all those physical properties which are known as 
metallic properties. 

This series may be naturally divided into two snb-series. The 
first contains those elements whose protoxyd bases are their char- 
acteristic compounds, and which do not form acids with oxygen. 
The second contains those elements whose characteristic com- 
pounds are their sesyuibases. ‘They generally unite with two or 
more equivalents of oxygen, and form acids. These sub-series 
are distinguished in the table in the same way as those of the 
Six Series. Corresponding to these sub-series we have two sets 
of atomic weights, each having the same common diflerence, but 
differing in their starting-point or nucleus. The first set is ex- 
pressed by the formula 4+24, the second by 2+74. 
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The sub-series affiliate with each other in a most remarkable 
manner. Manganese, for example, not only forms a strong pro- 
toxyd base, but also unites with a larger amount of oxygen, 
forming both a sesquibase and acids. Its atomic weight places it 
in the first group, and it has therefore been classed there, although 
by its properties it is equally allied to the second. Cobalt and 
nickel certainly resemble much more closely the members of the 
first than of the second sub-series, although their atcmic weights 
place them in the second. With this exception, the subdivision 
of the series which the atomic weights require does not differ 
from that suggested by the properties of the elements. The 
meinbers of this series may of course be still further subdivided 
into groups according to their special properties, as they are in all 
works on chemistry. ‘They are placed together here because the 
atomic weights form but one numerical series. 

The isomorphism of the members of this series will be found 
well established with the limitations before given. In order to 
establish the isomorphism of cobalt and nickel with iren, the 
isomorphism of one atom of arsenic with two atems of sulj bur 
has been assumed. ‘This is generally admitted; but if it is not, 
no one can doubt in regard to the isomorphism of these three met- 
als, as they constantly replace each other. Glucinum, zirconium, 
lanthanum, cerium, and thorium, cannot be shown to be isomorph- 
ous with the other metals by any of their compounds, but their 
oxyds are known to replace the analogous oxyds of the other 
metals. So also is ruthenium known to replace rhodium. There 
have been doubts expressed in regard to the existence of a mono- 
metric forin of zine ; but as we have established its isomorphism 
with the other members of the series, not ouly by its own erys- 
talline form, but also by those of its compounds, the fact is of no 
importance to the present question. 

The atomic weights of the members of this series, as deter- 
mined by observation, very uearly correspoud with the theoretical 
numbers, which is the more remarkable, as the limit of error in 
the determination of the atomic weights of the greater number, 
especially of the rarer metals, is quite wide. 

The Three and last Series is composed of hydrogen and the 
metals of the alkalies. The analogies between lithium, sodium and 
potassium, are very close, as is well known, and there can be no 
doubt in regard to the propriety of classing them together. It may 
be said however, in regard to hydrogen, that it resembles as closely 
some of the metals of the four series as it does those of the alka- 
lies. ‘Though this cannot be denied, yet the fact that the atomic 
weight of hydrogen is the nucleus of the series, and the great 
solubility of the alkalies in water, may be urged as reasons for 
placing it at the head of the Three Series. 
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The isomorphism of lithium, sodium, and potassium, is fully 
established ; but I can find no data which prove hydrogen iso- 
morphous either with them or with the metals of the other group. 

The unit of the atomic weights which has been used thus far 
throughout the table, is the double atom of hydrogen; but the 
nucleus of the Three Series is the weight of the single atom, so 
that the unit in this series is one half of the unit of the weights 
in all the other series. This fact must be kept in mind in com- 
paring the atomic weights of this with those of the other’series. 
All the weights might have been made uniform by doubling them 
throughout; but as this would not have changed the relation, and 
would have been departing from the general custom, it was 
thought best to confine the doubling to the Three Series into 
which alone hydrogen enters. The general symbol of this series 
is 1+3n, where of course the unit is one half of that of the sym- 
bols at the head of the other series. ‘The observed atomic weights 
will be found to correspond very closely with the theoretical 
numbers ; indeed, the two coincide, except in the case of potas- 
sium, where the difference is 0-6. This, however, it must be 
remembered, is 0°6 of the single hydrogen atom. Compared 
with the double atom, as the weight of potassium is generally 
given, the difference amounts to but 0:3. 

One of the most remarkable points of the classification which 
has been now explained, is the affiliation of the series. We find 
in chemistry, as in other sciences, that Nature seems to abhor 
abrupt transitions, and shades off her bounding lines. Many of 
the elements, while they manifestly belong to one series, have 
properties which ally them to another. Several examples of this 
have already been noticed. In such cases, we find invariably, 
that there is a similar affiliation of the atomic weight. Of all 
the elements chromium and manganese are the most protean. 
Two atoms of these elements unite with seven atoms of oxygen 
and form acids analogous to perchloric acid, and, as has already 
been shown, the weicht of two atoms of either element falls into 
the Nine Series. Moreover, one atom of chromium or of man- 
ganese, unites with three atoms of oxygen, to form chromic or 
matiganic acid. Chromic acid is a strong oxydizing agent, and 
resembles closely nitrous acid, and the atomic weight of chromi- 
um falls into the Six Series just below that of nitrogen. Manganic 
acid, on the other hand, resembles sulphuric acid, with which it 
is isomorphous, and the atomic weight of manganese would place 
it in the Eight Series. In like manner osmium in many of its 
properties resembles platinum and the other metals with which it 
is associated in nature ; but, unlike them, it forms a very remark- 
able volatile acid, whose insupportable and suffocating odor, as 
well as composition, reminds one of the acids of the Nine Series, 
and its atomic weight seems to justify the apparent analogy. Gold 
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likewise, though the noblest of metals, yet in some of its chemi- 
cal relations resembles much more closely the members of the 
Nine than of the Four Series, and here again its accommodating 
atomic weight seems to account for its double-sided character. 
Several other examples of similar affiliations are given in the 
table, but do not need explanation. 

In the description just concluded of the classification of the 
chemical elements, which is offered in this memoir, I have not 
entered into details, for to have done so would have been to write 
a treatise on chemistry. I have confined myself almost exclu- 
sively to general points, and referred only to those particulars 
which [ thought might present doubts. I hope that I have been 
able to show, first, that the chemical elements may be classified 
in a few series similar to the series of homologues of organic 
chemistry ; second, that in those series the properties of the ele- 
ments follow a law of progression; and finally, that the atomic 
weights vary according to a similar law, which may be expressed 
by a simple algebraic formula. As already intimated, | have en- 
deavored to prove the correctness of the classification on general 
grounds, in order that it might appear that the simple numerical 
relation which has been discovered between the atomic weights 
is not a matter of chance, but is connected with the most funda- 
mental properties of the elements. I might leave the subject at 
this point, but the existence of the law which I wish to establish 
will be proved more conclusively if it can be shown, not simply 
that the general properties of the members of each series vary in 
a regular manner, but also if in one or more cases the exact law 
of the variation can be pointed out. 

There are but few properties of the elements which are sub- 
jects of measurement, aud which therefore can be compared nu- 
merically. Such are the specific gravity in which the three states 
of aggregation, the boiling and melting points, the capacity of 
heat, and a few others. It is easy to see that there are but few 
of these properties the law of whose variation in the series we 
could reasonably expect to discover in the present state of science. 
Most of them evidently depend upon molecular forces with which 
we are entirely unacquainted. Such in solids is undoubtedly the 
case with so simple and fundamental a property as specific gravity, 
and most, if not all, of the other properties of solids belong to 
the same category. It cannot therefore be expected that we 
should point out the laws by which these properties vary, although 
the remarkable investigations of Kopp, Daua, Filhol, Schréder, 
and others, on the relatiotis between the density of substances 
and their atomic weights, and those of Kengott on the relation 
of hardness to atomic volume, give grounds for expecting that 
even they will before long be discovered. In liquids and gases, 
however, most of these molecular forces which produce the ap- 
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parent irregularities in solids have less influence, as we should 
naturally expect, probably because the atoms are removed out of 
the sphere of their action. We may therefore hope, on compar- 
ing together the properties of the liquid or gaseous states of the 
elemeuts in any series, to discover some numerical relation be- 
tween them. Unfortunately, however, we have not sufficient 
data for making such a comparison except in the case of one 
property, the specific gravity. The boiling point, which would 
be a very valuable property for the purpose, is kuown ouly in a 
few instances. 

That the specific gravity of the elements in their gaseous state 
varies in each series according to a numerical law, follows neces- 
sarily from what is already known. It is a well-known fact, that 
the specific gravities of the gaseous states of the elements divided 
by their atomic weights give quotients which are either equal, or 
which stand in a very simple relation to each other. For any 
series, as far as we have data, this quotient 1s the same for all the 


elements with only a few exceptions. That is =p. But 
we have found that At. W. may be expressed in general by a+mb, 
and substituting this for for At. W. in the above equation, it be- 
comes ——~ =p, or sp. gr. =pa+npb; sothat pa+npb isa 
general expression for the specific gravity of ail the elements of 


any series, in the same way that a +2 is for the atomic weight. 
The value of p will differ according as the specific gravities nsed 
are referred to hydrogen or air. Below will be found tables which 
give the calculated and observed specific gravities of the elements 
of the Nine and Six Series referred to hydrogen, which has been 
taken as the unit imstead of air, as we thus in a great measure 
avoid fractions. In the Nine Series p=1, so that the numbers 
representing the specific gravities are the same as those represent- 
ing the atomic weights. In the Six Series it equals two, so that 
the numbers representing the specific gravities are in this series 
twice as large as these representing the atomic weights. When 
the specific gravity has uot been observed, the calculated number 
only is given. ‘The observed numbers are taken from the “ ‘Table 
of Specific Gravity of Gases and Vapors,” in Graham’s K’lements 
of Chemistry, which is a very complete collection of all known 
data. For the other series, we have only occasional data, so that 
no complete tables of their specific gravities are possible. 

It is evident, then, that at least one property of the elements 
varies in the series according to aun ascertained numerical law. 
But, it may be said, this proves nothing, for these specific gravi- 
ties are connected so closely with the atomic weights that what 
is true of one must be to the same extent true of the other. 
It must be remembered, however, that the specific gravities are a 
distinct set of observed facts, and that the probability of a law is 
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in exact proportion to the number of facts which accord with it. 
Moreover, the closeness of the connection is unimportant. Wheth- 
er the value of p be expressed by a single digit, or by a compli- 
cated algebraic formula, is evidently a matter of indifference so 
far as the confirmation of the law is concerned. 


THE NINE SERIES, THE SIX SERIES. 
Sp. Gr. Op Gr. 


A.w. At. W. 


Sp. Gr. = 
Names. 


Oxygen 
Fluorine 
Cyanogen 
Chlorine 


Sp. Gr. = 16-+4n12. 
N SPECIFIC GRAVITIES, 
Names. 
Theoret. Observed. 
Oxygen 
Nitrogen 
Phosphorus 
Arsenic 


Bromine 80 7 Antimony 
Iodine 125 26 Bismuth 


I regret exceedingly that there are not sufficient data in the 
case of any of the other properties of the elements in the state of 
gas to allow comparison, as I feel confident that the law which 
governs their variation in the series might easily be discovered ; 
but [ look forward to the time when in the general formula 
pa+npb the value of p shall be known, not only for the proper- 
ties of the elements in their gaseous state, but for every property 
capable of numerical expression. 

In this memoir I have confined myself entirely to the elements, 
but it is evident that the classification here offered, and the nu- 
merical law here explained, may be extended to all compounds. 
The elements of any one series, by combining, give rise to per- 
fectly parallel series of homologous binaries, some of which are 
given in the table. The binaries of those series which have the 
greatest common difference are generally acids; and of those 
which have the smallest, they are generally bases. ‘These acids 
and bases unite together atid form series of homologous salts. As 
in organic chemistry, many of the series are very incomplete; but 
they are much more generally perfect than in that newer depart- 
ment of the scieuce, and almost every day fills up some gap. 

It will be seen, then, that not merely a plan has been given for 
classifying the elemetts, but one which will also embrace all 
inorganic compounds, and affiliate with the similar classification 
which has already been established in organic chemistry. We 
have not attempted to develop such a classification, since to do it 
would require a volume; nor is it necessary, as any one can de- 
velop. it for himself. 

That the atomic weights of the series of homologous com- 
pounds follow the same numerical law as those of the elements 
is easily shown. ‘Take as an example the series of salts homolo- 
gous with KO, NOs, which may be expressed in general by 
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KO, ROs, where R is any member of the Six Series after oxy- 
gen, and whose atomic weight, therefore, equals 8+n6. The 
atomic weight of KO, ROs must be necessarily 39°5+48+(8+n6), 
or 95°5+n6. As this symbol differs from that of the Six Series 
only in the nucleus, the atomic weights of the salts which are 
represented by it must progress by the same differences as those 


of the corresponding elements. 

The properties of these series of homologous compounds will 
also be found to vary in a regular manner, and the law of the 
progression of the specific gravities in the gaseous state can be 
easily expressed algebraically, since in each series the quotient of 
the specific gravity divided by the atomic weight is a constant 
quantity. As an illustration, we may take the series of binaries 
homologues of water given in the Nine Series of our table. It 
follows from what has been said, that the atomic weights of 


Gi 
these compounds equals 9+”9. With each , = 4, therefore 
Sp. Gr. = 4:5+n4°5. We give below a table of the observed or 
calculated specific gravities, not only of these compounds, but 
also of those homologues of NH: whose specific gravity has 
been observed. 


HOMOLOGUES OF WATER HOMOLOGUES OF AMMONIA GAS, 


Sp. Gr. . Sp. Gr. 
Sp Gr + nd. 


Sp Gr. = 4°35 + 

SPECIFIC GRAVITIES. i ECIFIC GRAVITIES. 
Symbols. y 
Theoret mse ed, Theoret Observed. | 

HO g NH; 5 8°5 

PI ) 175 

HCl 3°5 3°5 AsH 3° 88°5 

HBr 

HI 


As the series of compounds give a greater scope for investiga- 
ting the relations of properties than is presented by those of the 
elements, we may expect that these relations will be first discov- 
ered in the former, and to my conceptions chemistry will then 
have become a perfect science, when all substances have been 
classed in series of homologues, aud when we can make a table 
which shall contain, not only every known substance, but also 
every possible one, and when by means of a few general formule 
we shall be able to express all the properties of matter, so that 
when the series of a substance aud its place in its series are given, 
we shall be able to calculate, nay, predict, its properties with ab- 
solute certainty ; and when our chemical treatises shall have been 
reduced to tables of homologues, and our laws comprised ina few 
algebraic formula, then the dreams of the ancient alchemist will 
be realized, for the problem of the transmutation of the elements 
will have been theoretically, if not practically, solved. 


THE NINE SERIES. 


8 +- 


ISOMORPHS. HOMOLOGUES ATOMIC WEIGHTS 
3 i Theo Observed n 
| 
Fluorine | | 17 | 188B n= 1 KO,SO. 
| | | | | 
| KCy Cyanogen HiCy CyO 26 | n= 2 KO.Set 
| | | 
| | | 
| KO,C10, | *Cu,Cl KCl Chlorine HCl clo ClO; ClO, | clo C10, 35 35.5 ja= 3 | Te 
| | 
i KBr Bromine. HBr 3rO? | BrO 80 80 n 8 
FeO, WO 
KI Iodine nr 10 | 10, | 10, 125 | 1269M | n=13 
FeO,TaO 


AFFILIATIONS. 


KO,CrO } Chromium Cr,.0, 
KO.Mn,0,' KO.Ma0O Ma 
KO,Mnt 


Osn ) OsO, 98 99.4 n 10 


| Gold } Auo AuO,? 197 197 n—21 


Mitscherlich J. pr. Chem. 19, 449 * Mitscherlich J. pr. Ch 


| 
| | | | | | | | 
| = 
= 


KO,SO, | jFe,S, 


KO,SeO3 


PbO,MoO, 


PbO,WO,; 


KO,Mn0O 


J. pr. Chem. 19, 449 


THE 


EIGHT 


SERIES. 


8 + or 4-+ 28. 


i 
tPbO *Cu,O 
PbS *Cu.S 
Se 
PbTe 


HOMOLOGUES. 


Oxygen. LO 
Sulphur. IIS 
Selenium. HSe 
Molybdenum 
Tellurium. 


Vanadium. 


rangsten. 


AFFILIATIONS. 


Arsenic 


Manganese. 


* Becquerel Ann. Chem. Phys. 51, 105. 


HO, 


so, 

SeO, 
MoO, 
TeO, 


Va0. 


Wo, 


| 
| 
} 
| 
| 
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| 
| 
| 
| 


WO; 


MnO, 


ATOMIC 


Theo Observed n 
8 Mu 
16 16 
40 39 6B n 4 
44 46 n 5 
64 64.1B n 7 
68 68.5B n= & 
}2 $2 
+ 188 184 n=23 
148 150 n=18 
28 27.6 a= $ 


WEIGITS 


| 


Nat 


+410 


ISOMORPHS. | ISOMORPH 
3 2 G 3 
| 
| | 
H SO; 
SeO, 
| MoO, 
TcOs; As NaO,AsO.+4110 
mm 
Bi 
| 
Tantalum. TaQy, TaO, 
| 
tFe,(AsS 
| | 
| | 
| 
| | 
| | | | | | | 
| | | | | 
| 
| | | 
| 
| 
| 
| | | | | | | , 
| | | | | 
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ISOMORPHS. 


PLO,MoO, 


PLO.WO 


tPbO 


PbS 


THE 


EIGHT 


8 + 8 or 4+ n8. 


*Cu,O0 Oxygen. 


Sulphur. 


Selenium. 
Molybdenum 


Tellarium. 


AFFILIATIONS. 


Manganese. 


* Beeqnerel Ann. Chem. Phys. 51, 105 


SERIES. 


HOMOLOGUES 


LO 


IIs 


HSe 


ATOMIC 


| 


t G. Rose Krystallochemische Mineralsystem 


ATOMIC WEIGHTS 
Theo Observed n 
6 4 3 2 i Theo Obsers 
| 
| i 
17 18 8B n i 7) or 
| KO,.SO, iFe,S, Cu.S Hs, SO SO; | 16 16 
KO,Se0; PbSe ScO SeO, | 40 | 396B 
| | 
| a | MoO, | MoO; | 44 | 46 
10 C10, 35 $5.5 n= 3 
Te PbTe lUtTe TeO; | 64 64.1B 
| Vanadium. VaO VaO, | 68 68.5B 
FeO, WO Tungsten. W wo 9 92 
0, 10, 125 126.9M n 13 j j 
j 
FeO0,TaO | TaQ, 188 184 
| = 
| As tFe,(AsS Arsenic 148 150 
} 55.2 5 
KO,Mn0O MnO, | 98 27.6 
| 
| 99.4 n=<=10 
Au®, ? 197 197 
} 
| 
| | 
| | | | | 
| | 
| | | | | | | | 
| | 
} | | 
| 
| | | | | 
| | | | | | | | 
| | | | 
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8 ++ no. 


| 
MMIC WEIGITS. | ISOMORPHS. HOMOLOGUES ATOMIC WEIGHTS. 
| 
Observed n 3 Theo Observe. n 
| | 
| | 
16 ’ | Nitrogen. "NH, NH; NO; NO, 14 14 n= | | 
| 
| 
PMe PMe, 
| | 
39 6B n= 4 NaO,P0,+4H00 | P Phosphorus PH, PH; PO; PO, 32 | 31 n= 4 
46 n > AsMe, 
64.1B n 7 As NaO,AsO,+4H0 AsO; As Arsenic. AsH3 AsO, AsO, 74 75 n=I11 
68.5B n= & SbM« 
Sb SbS; SbO; | Antimony. | SbH; SbO; SbO, 128 129 n=20 
92 11 BiAe 
| j 
Bi BiS Bismuth. | BiH;? | BiO; BiOs 206 | 208 n=33 
184 n 25 | 
| 
| AFFILIATIONS. 
~ Chromium. 26 | 26.7 n= 3 
150 n=18 
| 
Vanadium. | VaO; 68 | 68.5 n= 10 
27.6 n= 3 | i 
| | 
| 
| | | 
| 
| | | | | 
| 
| | | 
| 
| | 
| 
| 
| 


eralsystem. * Only known in com}ination. 


| 
* 
4 
| | 
| 


| 
| 
| 
| 


| 
| 


ISOMORPHS. 


THE FIVE SERIES. 


HOMOLOG 


Carbon. 


AFFII 


ro 


IATIONS. 


Ir, Is 


ISOMORPH 


10,S0,+5HO 


SrO.CU 

BaO,CO 
KCLO 
KCLPt 

PbO,CO, 


6 +- nbd. 
— 
> 
ve a > 3 
CO; | 6 6 0 
| 
| 
| Boron BO 10.9 = | MmgU,CO 
| | 
) ] ‘ 4 ) 
21 21 
i rig 
| 
O,CO ‘InO,SO,+5HO 
| i ) 103 
| 
LnU,UCU Zn 
| | 
| 
Ir,Rh)Os 
Pa 
li Pitanium ~6 25.2 4 
i 
| | | 
— 
| | 
| 
| 
| | 
| | 
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n4 or n4. 


OMORPHS. 


Mg0O,Al,0, MgO 
ZnO, Al,0 
Ti 
MnS MnaS 
FeO Fe.O 
( 
Cn 
i 
| 
} 
| 

| Pa | 
Cd | 
| 
} 
KCl1,SnCi, Sn 

| 

Ur0,Ur,0, 


KCLIrcl 
KCLOsC!] 
KCLP:Cl, 


— = 


Gluciuum. 


Zirconium. 


tin 


lanthanum. 


Ceri. 


Ruthenium, 
Palladium. 
Cadmium. Cd.O 


iin. 


Thoiinm. 


Uranium. 


Barium. 
Iridium. 

Osmium. 

Platinum. 


Hg.O 


Mercury. 


Silver. Ag-O 


Gold. 


| 


MeO 


SO 
( ) 
) 
CdO 
rho 


PbO 


HOMOLOGUES. 


| 
| 
CaQ, 
) 
Cr,O Cr,O, | Cro, 
Ma.O MnO 


MnO, 


H 2 


Co O 4 
NiO. 
| 
Zr,.0; 
| SrO, 
LaU 
), 
Ru,O RuO, 
PaO 
Sn,0, 


BaO, 


Ir.O, 
Os,05? O-0, 
PO, 


PbO, 


CrO, 


MnO 


RuO;? | 


TrO 


Aud, 


| 


Ost) 


| ATOMIC 
i 
| 


j 47 
4.4 
1% 
i 
) ) 
‘ 
‘ 
is j 


) ) 
9 
) 
8 
1 10 100 
i 


104 103 
108 108 
or 
i i 


WEI 


Hl 


| 
i 
| | 
| | 
Calcium ) 
Tit rio 
t. ( ) 
onper. ( ) 
d dal ; 
e 
| 
UrO | Ur,O, | 
| | Bad 
| | 
I ) 
t | Pro 
| = 
PbSe | PbS Pb | Lead | 
AgSe| Ag | 4-0 
Aut | 
Aut AuO 


THE FOUR SERIES. 


4-+ n4 or 4. 


3 2 i 
MeO.Al,O MgO 
7ZnO.Al.O 
) 
S 
FeO 
Ss Cut 
SrO.CU 
| 
SnO0 KC1,SnC 


BaO,CO 
KCLIrt 


KCLOs( 
KCLIPCl, | 
| 
| 


PbO,CO Pt Se PbS 


Gilucium. 


ath > ‘ 
1 
( n 
. 
‘ 
( 
ium. 
l idium 
um. 
im. 
ium. 
m 
0 


{) 
) 
| 
Hg.O 
Pb.O 


Ag-.O 


) 
; 
) 
Z 
; 
UrO 
rtU 
HzO 
PbO 
AgO 
AuO 


ISOMORPHS. 
| 
G 
— | 
' 
MeO.CO | 
Cn i 
Z 
Ir,k 
Pa | . 
Cad 
| | | | 
| Ur0,Ur,0 | | 
| 
Ir. Rh)Os 
It Piatinum. 
HgS Ig} Mercury 
| Pb |] 
AgSe| AgS Ag} Silver. 
| | An Gold. 


‘| GIO 


PbO 


HOMOLOGUES. 


Cr.O 
4 
Mn.O, | Mn.O 
FeO 
{ {) L0;0, 
\ 
a’ 
Zr.0 
‘ 
‘ 
Ru.O 
Sn.O 
Ur,0, Ur;04 


Os,O03? 


LaO, 

RuO 200; ? | 
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EXPLANATION OF THE TABLE. 


The formula at the head of each series is a general expression 
for the atomic weights of that series. The names of the series 
are derived from the “Common Differences,” which are the num- 
bers multiplied by » in the general formule. In the columns 
headed “‘Theoretical” are given the atomic weights calculated 
from these formule and the values of m given in the last columns 
at the right of each division of the table. In the columns headed 
“ Observed” will be found the observed values of the same atomic 
weights. These have been taken from the table of atomic weights 
given in the last volume of Liebig and Kopp’s Jahresbericht (for 
1852), with the exception of those against which are placed the 
initials of the observers. The last were taken from Weber’s 
Alomgewichts Tabellen. In some cases the atomic weight is 
taken at twice its received value, but it is then underlined. The 
compounds iv any one column at the right of the names of the 
elements are homologous. In the same way, those in any one at 
the left are isomorphous. The numbers at the head of these iast 
columns indicate crystalline systems as follows: 1. Monometric ; 
2. Dimetric; 3. Trimetric; 4. Monoclinic; 5. Triclinie; 6. 
Hexagonal. The data from which the table was compiled were 
drawn from numerous sources, but especially from the following 
works: Gmelin’s Handbook of Chemistry, Graham’s Elements 
of Chemistry, Phillips’s Mineralogy by Brooke and Miller, and 
Gustav Rose’s Krystallo-chemische Mineralsystem. References 
have been given only in a few cases, to avoid crowding the tables. 
For authorities in other cases, the author would refer to the above- 
mentioned works. 


CORRESPONDENCE. 
Extract from a letter from Dr. W. I. Burnett to Prof. J. D. Dana. 
Magnolia, Florida, March 1, 1854. 


Fioripa still remains almost a terra incognila to naturalists, al- 
though in geological structure, and Fauna and Flora, one of the most 
interesting States in the Union. Even from the limited survey I have 
made of its surface and general features, | am persuaded that some 
erroneous views have been entertained as to its formation and the 
exact nature of its peninsular relations. Naturalist after naturalist, 
from the time of the quaint old Bertram to the present day, have trav- 
ersed ils various sections, collecting specimens relating to their partic- 
ular line of study, but no report has yet been made, in full, of the 
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geological structure, the agricultural resources, or the Fauna and Flora 
of the state.* 

Gen. Bernard’s report of a survey by a corps of topographical en- 
gineers fora practical object, contains the greatest number of details, as 
well as the most reliable, upon the general features of Florida, that I 
have seen. In making these notes | shall draw somewhat from this re- 
port, especially as to measurements. From the southern boundaries of 
Georgia to a line drawn from Cape Canaveral to Tampa the land is cov- 
ered with pines, is much undulated, and in some places even hilly. 
The waters that run into the Atlantic Ocean and those that run into the 
Gulf of Mexico are divided by a ridge which extends slopingly from 
north to south, terminating at the above-mentioned line. The height 
of this ridge is certainly much greater than | had supposed, or than is 
generally understood even by those who have traversed the state, for 
the land rises very gradually and, without instruments, one is wholly 
deceived. ‘The highest elevation is situated one mile west of Kinsley’s 
pond and seven miles east of Sampson’s pond, and is two hundred and 
thirty seven and one-half (2374) feet above low tide in the Atlantic 
Ocean. There are other points on this ridge between 150 and 200 
feet high: and, distant only a few miles west of St. John’s river, | have 
traversed elevations, at least one hundred feet above the stream that 
encircled their base and ran towards the sea. I am particular thus 
to allude to this point in order to correct the erroneous opinion enter- 
tained by many that the whole peninsula of Florida is a flat sandy 
country, and not elevated more than fifteen feet any where above the 
level of the sea. The soil is sandy, but the hummocks contain red, 
yellow, or black clay, mixed with sand. The upper stratum is about 
six feet of sand, and the substratum appears to be limestone mixed with 
much sand. Scattered over the surface are more or less conical de- 
pressions or sinks. ‘Those that I have seen are of pretty regular form, 
though of variable size; they contain no water, and are probably due 
to the substratum of limestone crumbling or being undermined from 
some cause. Nowhere so far as | am aware, do these depressions ap- 
pear to be fed by intermittent springs, like those of the pine region of 
South Carolina, which have already been described by Mr. Tuomey. 

In this connection, | may mention that Bernard’s levelling parties 
commenced, one division ai the Gulf of Mexico, the other at the At- 
lantic Ocean, and, proceeding inwards, met at Alapaka. At this point 
it was found that they were at an elevation of ninety-five feet above the 
level of low water of the Atlantic, and ninety-one and a half feet above 
the level of the low water of the Gulf—making three and a half feet 
difference between the low water level of these two waters. The same 
result was obtained by a repetition of this same levelling. The fact is 
quite interesting in connection with the phenomena of the Gulf Stream. 


* Buckingham Smith, Esq., is now engaged upon a detailed history of Florida, 


as I understand. The great pains he has taken to consult ancient documents 
relative to its primitive settlement, as weil as his personal knowledge of the state 
yhysically, will ensure from him a most valuable work. But it is hoped that the 
= owen of this state will soon take measures for having a careful physical sur- 


vey of Florida, by a competent geologist and naturalist. 
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But the physical features of the southern extremity of Florida are, as 
is well known, the most interesting. It is still land incompletely form- 
ed, and the conditions of its successive growth are yet visible. It is 
needless for me here to describe these conditions or to enter upon the 
details of this coral built promontory. Within a few years Agassiz 
has, as is well known, carefully studied not only the phases of the 
formation of the Keys, but also the coral-polyp marvels of the deep, 
which have led to these almost continental changes. Between the 
ridge above referred to and the everglades, is that remarkable collection 
of fresh water known as Lake Okechobee. lis average diameter is 
about thirty miles, and it is reputed to be quite deep. It contains a few 
islands, and is the reservoir of the neighboring streams, and of the 
Kissime river. South of this lake are the everglades which lie in a 
vast basin of limestone. They consist of a shallow lagoon—their wa- 
ters varying from one to six feet, studded with islets, trees, and a rank 
growth of vegetation. ‘Their waters are fresh and due to the copious 
autumnai rains, and as the rim of {he basin is some twelve or fifteen feet 
above the ocean, the slow moving currents set southwards towards 
the sea. This section of Florida, as shown by Agassiz in his recent 
lectures on the Florida reefs, is of coral origin and of comparatively 
modern date. Thus recently formed, the geology of this promontory 
may be easily inferred. It is oolitic limestone filled with the shells and 
corals, and the fossil remains of species that still exist. The present 
state of the Indian affairs did not allow me to visit this southerly point, 
but from intelligent gentlemen connected with the army, | learned that, 
besides the curious geological features | have above alluded to, this land 
presents many wonders and objects most interesting to the naturalist 
who will have the intrepidity and hardiness to explore it. 

High up on the St. John’s river there are from point to point vast de- 
posits of fluviatile shells. At Enterprise especially, these form even 
bluff-like elevations of forty to fifty feet, and of considerable extent, 
Hereabouts have been found also the fossil remains of Vertebrata that 
still exist. ‘The whole physical structure of this region is of great ge- 
ological interest, and would well repay the most careful examination.* 

One of the most interesting features of this State is the St. John’s 
River. It furnishes a key to the whole plan of formation of a large 
portion of Florida. As is well known, its course is northward, unlike 
that of other American rivers, and this fact alone would indicate that 
the conditions of its primitive formation are different from those of other 
streams. It is in fact a chain of lakes, as its Indian name signifies, ( We- 
laka,) and it rises in the Cypress Swamp, situated near Indian River. 
Its similarity in appearance to an arm of the sea, is indeed more than 
apparent, for in its course of 300 miles, with ofien a width of six 
miles, there is a fall of only about twelve feet, and the tide is felt 100 
miles above its mouth. But fed mostly by lateral infiltration chiefly on 


* Our friend, Prof. Bailey, has been all about the travelled sections of Florida 
with his microscope, and his recently published results show that he had _ his eyes 
constantly and attentively upon the “invisible forms of life.” He has also noticed, 
these grosser features (p. 23) which certainly are anything but microscopic. See 
Microscopical Observations made in South Carolina, Georgia and Florida, by J. W. 
Bailey, &c., dc. Smithsonian Contributions to Knowledge, vol. ii, Art, 8. 
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its western side, and receiving, besides, a few large tributaries, this ma- 
jestic river, slow moving as it must be, discharges an enormous quantity 
of water into the sea. The segment of land included between its 
mouth and a line draw from its source to the sea, is at no point elevated 
above 12 or 14 feet, that is, higher than the fall of the river itself. It 
is therefore probable that this segment, like the whole southern extrem- 
ity of the state, is of comparatively recent origin previous to which, 
of course, the St. John’s River did not exist. This stream, consequent- 
ly, is not properly a river, but ratheran arm of the sea shut off from 
the ocean by alluvial sandy deposits. It receives the waters which arise 
on the easterly side of the ridge of the state, precisely as though it 
were the sea jtself. Indian River presents the same phenomena, ex- 
cepting that it is not wholly shut off from the ocean, but is open by in- 
lets ; and were it not for the influence of the Gulf Stream, the reef 
which forms its ocean boundary would be indefinitely extended until 
this river became truly an inland stream. By this view of the gradual 
geological changes that have supervened in this state, it would appear 
that ancient, primitive Florida, must have been of quite insignificant 
size,—indeed, limited to the grand dividing ridge which perhaps isa 
spur of the upheavals of the states that bound it on the north—a nar- 
row promontory thus extending southward from the main land, and 
only about half the length of the present peninsula. But the condi- 
tions of the formation of what may well be called modern Florida, have 
an additional interest from their relations to the phenomena of the Gulf 
Stream. Agassiz has shown that the coral building is now at an end 
on the southern extremity of this promontory, since the depth of the 
Gulf Stream as it shoots round this point is incompatible with the con- 
ditions of life of the coral polyp; and so all hope of an annexation, 
physical at least, of this continent to Cuba, is in vain. It is a curious 
question, What were the phenomena of this stream when ancient Flor- 
ida alone existed ? Is it possible that with a current anything like the 
present, the slow-growing coral-formation could have made progress to 
the extent we well know it really has ? 

The Fauna and Flora of Florida seem much like those of Georgia 
and Alabama, as far as they go, for | have been surprised to find so great 
a deficiency in a land having so genial a climate. But this deficiency 
does not exist in one class—that of reptiles—at least, in the Saurians 
and Ophidians. The herpetologist will here find both venomous und non- 
venomous snakes which will meet his desires both as to numbers and 
size; and that prince of American reptiles, the alligator, is here seen 
in an abundance that is almost incredible to any but the beholder. The 
natural history, the anatomy and physiology of this kingly Saurian has 
yet to be writien, and a pleasant as well as a most honorable task re- 
mains for some American anatomist to monograph this subject, which 
he could easily do by placing himself for a season on some convenient 
spot on the St. John’s river. Aside from the special anatomy of the 
animal, | am persuaded that careful, well-conducted physiological ex- 
periments, especially upon its nervous system, would furnish results of 
great value in physiology. Here the whole relations of the so-called 
reflex actions of the nervous system are presented upon a most mag- 


nificent scale. 
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The experiments that I have already made have proved deeply inter- 
esting to me, and have modified somewhat the opinions | have hitherto 
entertained upon this class of nervous actions. But this point will haye 
my special consideration at another time. 

I cannot close this letter without alluding to a subject which, among 
others has engaged my attention during my sojourn in Florida this 
winter for my health. 1 refer here to the orange insect or Coccus, 
which has almost entirely ruined the prospects of an occupation, one 
of the most delightful, as also one of the most profitable that man could 
here engage in—the culture of the orange. The climate and soil, 
especially of east and south Florida, is excellently fitted for the growth, 
almost to perfection, of this most delicious fruit. All along the St. 
John’s river there are groves of the wild-orange that salute the eye 
most pleasantly, although this fruit is too acid to be palatable except 
when used to make a beverage (orangeade). 

The China orange (Aurantium sinense) is the species which has here 
been introduced for cultivation as a commodity. Here it grows most 
luxuriantly, and, for size and flavor, has always had the preference in 
the market, even to those produced in more tropical regions. Some 
fifteen years since when the orange-culture of this state was in iis most 
favorable condition, the revenue from this business was indeed wonder- 
ful: 6,500 oranges have been yielded by a single tree, 2,000 being a 
not uncommon yield. Ata small place called Mandarin, situated on 
the St. Johns river, thirty-five miles from its mouth, there were annu- 
ally produced 1,500,000 oranges. At other places, such as St. Augus- 
tine, there was a yield of even a greater number. 

The cold of the winter of 1835 seriously affected the vitality and 
prosperity of the trees throughout the peninsula. But the great draw- 
back now to their successful culture, is undoubtedly, the orange insect 
or Coccus. This insect appeared so as to be felt about the year 1838, 
and its increase and distribution since has worked most lamentable 
effects. Section after seciion has yielded to its ravages, and those fine 
groves above mentioned have become nearly ruined. ‘The trees seem 
blasted, and only yield a very small quantity of fruit. Some of the 
groves I visited are now completely deserted ; all hopes of an exter- 
mination of the pest being relinquished. Some trees that | examined 
seemed completely covered, trunk, limbs, leaves, and fruit, with this 
insect, and it is not at all strange that the vitality of the trees yields to 
such a draft upon its juices. 

Careful, from scientific reasons, not to lose so excellent an opportu- 
nity for the study of the animal, and desirous, from practical reasons, 
to find out, if possible, a means for its extermination,—this insect has 
received no little attention from me. Ii is exceedingly small and insig- 
nificant for so disastrous @ worker, the males being only 5 and the 
females about =; of an inch in length. On this account, its anatomy 
and physiology could be successTully studied only by the microscope ; 
but the results affurded have well repaid the labor thus bestowed. 
These results are certainly sufficiently important for a special consider- 
ation, which I propose to give them, at some future time. It will suf- 
fice for me to say here, that the conditions of their reproduction are 
remarkable, and quite favorable for the prodigious multiplicity of this 
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animal. The life of the fenfiles is almost vegetative; with an out- 
ward form so undeveloped as to quile resemble a larva, she fastens 
herself to the leaf or bark, and, drawing the juices therefrom, develops 
her ovaries, successive litters of egys being formed; and, as the condi- 
tions of her life would be wholly incompatible with the formation of 
eggs and their deposit, as in most other insects, these eggs undergo most 
of their development in the mother,—escaping from her just before 
they hatch. The orange Coccus is therefore viviparous. ‘lhe male 
appears only at ceriain seasons, and is literally only a locomotive male 
apparatus, for his digestive orguns are undeveloped, and as the testes, 
&c. are already fully formed at his first appearance, he lives only to 
impregnate the females. ‘The means | shall recommend for a removal 
of this pest, will be based upon a consideration of the intimate econ- 
omy of the animal. 


Correspondence of M. Jerome Nicklés, dated Paris, February 27, 1854. 


At one of its late sessions, the Academy of Sciences awarded the 
annual prizes to authors of works on different subjects proposed by it, 
and also ** encouragements” to those who have distinguished themselves 
by researches in their own proper domain. As the list of prizes is 
long, we will only mention thuse of more special interest. 

1. The Academy awarded the prize in Mechanics to Felix Franchot 
(1) for the invention of the lamp known under the name of “ lampe a 
moderateur,” brought forward by him in 1836 and 1837, the use of 
which has now become general; (2) for his experiments in the con- 
struction of motive engines with hot air, which he has pursued with 
unceasing perseverance since the year 1836. We have already spoken 
of the researches of M. Franchot and will not return to them.* The 
report upon them was made by the distinguished engineer and mecha- 
nician, M. Combes, at this moment President of the Academy of Sciences. 

2. Prize Extraordinary on the Application of Steam to Navigation. 
In November, 1854, the government established a prize of 6000 francs 
for the work or memoir which should occasion the greatest advance in 
the application of steam to navigation and to naval force. Since this 
epoch, until IS48, great improvements have taken place, but they were 
not first put in practice in France; they were brought out in America 
and Engiand. But now, by the construction and success of ihe * Na- 
poleon,” a vessel of the line with sails and steam, the end of the prize 
has been completely attained. ‘The Academy has consequently assigned 
the prize (1) to M. Dupuy de Lome, officer of the naval Engineer corps, 
for devising and constructing the ship Napoleon with sails and steam 
having a screw propeller, which uniies in a remarkable degree rapid 
sailing and excellent sea qualities. (2) A prize to M. Moll, officer of 
the Naval Engineer Corps, sub-director of naval construction at the great 
manufacturing establishment of ladret, for having calculated the theory 
of, and constructed, the mechanism of the Napoleon, and for having, in 

* In awarding the prize to M. Franchot, the Academy does not touch the question 
of priority as to hot-air engines, it being well known that M. Franchot in this respect 
has others before him. 
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connection with M. Bourgois, made the experiments with the screw pro- 
peller, the results of which are now the rule with engineers. (3.) To 
M. Bourgois, Captain in the Navy (‘* de fregate’’) for his labors on the 
screw propeller, and for his views on the progressive transformation of 
the existing naval marine into a mixed marine of sails and steam. The 
Report made by M. Charles Dupin, is extremely interesting, as respects 
the history of steam navigation, and we regret that we cannot find place 
for it here. 

The question proposed in 1852 for the physical sciences was the fol- 
lowing: * To discover by direct observations and experiment the mode 
of development of intestinal worms and that of their transmission from 
one animal to another, and to apply the anatomical and physiological 
facts thus brought out to determining their affinities.” In pursuance of 
the remarkable Report of M. de Quatrefages, the Academy awarded 
the prize to M. van Beneden, Professor at the University of Louvain 
(Belgium), and made honorable mention of M. Kiichenmeister of Zit- 
tau (Saxony). 

The prize in Experimental Physiology has been awarded to M. Claude 
Bernard for his discovery, with regard to the influence, which the cer- 
vical portion of the Great Sympathetic Nerve exerts on the tempera- 
ture of the parts, to which its threads are distributed, accompanying the 
arierial vessels. 

Another prize has been given for the Traité de Chimie Anatomique 
et Physiologique of MM. Robin and Verdeil, on account of the new 
facts which it contains and the thorough manner in which chemical 
facts in their relation to medicine are presented. 

Among the prizes, there are also, the medals awarded to MM. de 
Gasparis, Chacornac, Luther and Hind for the discovery of five new 
planets; a prize to M. Fontaine and M. Machecourt for a parachute for 
the use of miners; an “* encouragement” to M. Chuard for his attempts 
towards perfecting the miner’s safety lamp. Other prizes for works on 
Statistics, Medicine, Surgery, and a grand prize to M. Hervé Mangon 
for his ** Etudes sur le drainage au point de vue pratique et adminis- 
tratif.” 

Among the subjects of prizes offered we mention only those pertain- 
ing to the physical sciences. 

1. For 1856.—A rigorous and methodical investigation into the 
metamorphoses and reproduction of the Infusoria properly so called, 
(the Polygastrica of M. Ehrenberg). 

2. For 1855.—An exposition of the laws governing the distribution 
of fossils in the different sedimentary strata in their order of superpo- 
sition; and a discussion of the question of their appearance or disap- 
pearance, successive or simultaneous. 

A research into the nature of the relations existing between the pres- 
ent and past states of the organic kingdom. 

Another for 1856.—The determination, through the study of the de- 
velopment of the embryo in two species, one taken from the class of 
Vertebrata, and the other either from the Mollusca or Articulata, of the 
proper foundation for comparative embryology. 

The prizes for either of the above isa gold medal of 3000 francs 
value. 
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A medal of gold, of 800 francs, is decreed each year to the work, 
printed or in manuscript, which appears to have contributed the most to 
the Progress of Experimental Physiology. 

A gold medal of the value of 2500 francs, is offered for 1856, for 
the best work on the mode of fecundation of eggs, and the structure 
of the organs of generation, in the principal natural groups of the class 
of polyps, or of that of Acalephs. 

A large number of prizes are offered in mathematics, medicine and 
physiology, and NOTHING for physics, chemistry or mineralogy ; it 
would seem as if these sciences had no existence. It is true that the 
Academy of Sciences of Paris has little to show among the great dis- 
coveries which physics and chemistry have accomplished in these later 
years ; certainly such discoveries have not been called forth by any 
action on the part of the Academy. 

Deaths and Academic Elections.--The Botanical Section has lost 
this year three of its members: A. pe Jussieu, President of the Acad- 
emy, Auguste pe Sr. Hivarre, and more lately GaupicHavp; and in 
the preceding vear it lost Ricnarp, Professur in the Faculty of Medi- 
cine. It has been recently occupied with filling these vacancies. Mon- 
TaGNE and Tutasne replace MM. Richard and de Jussieu; and A. de 
St. Hilaire is succeeded by M. Moquin-Tanpon, the celebrated author on 
Vegetable Teratology, at present Professor in the Faculty of Medicine. 

Zoological Society for the Acclimation of Animals.—Since we are in 
the midst of Natural History, we hasten to announce the formation of a 
Society whose end is to apply the Science of Zoology to the Acclimation 
and Domestication of valuable animals from different regions of the 
globe. Its founder and President is M. Isidore Geoffroy Saint Hilaire, 
scn of the illustrious zoologist, and who should not be confounded with 
the botanist, M. Auguste de St. Hilaire, to whom we have above alluded. 

M. Is. G, St. Hilaire is Professor of Zoology at the Jardin des Plantes, 
and for a long time he has prepared himself for the noble work which, 
aided by several other savants and the principal great proprietors of 
France, he is about to undertake. The end of the Society is to promote 
(1) the introduction, acclimation and domestication of species of animals 
either useful or ornamental. (2.) The perfection and multiplication 
of new varieties, introduced or domesticated. ‘The number of members 
of the Society is not limited, and foreigners may unite in it. And 
among the latter, there are already Prince Demidoff, MM. Graélls, 
Ramon de la Sagra, Vilanova of Madrid, and a large number of Bel- 
gians, Swiss and Germans, and some from the United Siates. 

Artificial Production of Pleochroism in Crystallized Substances.—- 
The influence which small quantities of a foreign substance chemically 
inert, exert upon the physical properties of bodies, as their density, 
index of refraction and angle of polarization, has long been known. 
Some years since,* | showed that these causes act also on the angles 
of crystals, and at times produce modifications as great as a change 
of the type and system of crystallization, and thus may give rise to 
dimorphism.? Since then M. Hugard has observed facts of a similar 


* Comptes Rendus de I’Acad. des Sci., 1848. 
+ Comptes Rendus de Laurent, etc. 1850, and Annalen de Ch. et de Phys., 1853. 
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kind in sulphate of strontian, and M. G. Rose, in tetradymite; accord- 
ing to the latter, foreign matters cause the rhombohedron of tetrady- 
mite to vary nearly 3 degrees from that of the pure metals. 

In view of such facts, my opinion appears less exaggerated than at 
first. The two forms of dimorphous bodies are in general approximate 
forms, whose prisms, although pertaining to distinct systems, differ be- 
tween them only a few degrees in angle. | have inferred that a for- 
eign substance present, may at times modify the molecular force which 
presides in crystallization, so as to give the molecules what is needed 
to cause them to pass from one system to another. 

Should a new planet suddenly appear in our system, all the other plan- 
ets would feel it as much as if a planet were withdrawn. A crystal is in 
my view a planetary system formed of atomic planets in motion; for- 
eign molecules or planets abruptly introduced, bring in their own attrac- 
tion and proper movements, and impress on the other atoms another 
condition of equilibrium. 

Thus it may be with foreign matter which is chemically inert, as in 
my observation on the bimalate of ammonia, in which the foreign sub- 
stance was the coloring material that was eliminated entirely by some 
erystallizations in pure water. If on the contrary the substance is 
active chemically, the form may change either totally or partially. 
These last are what | have called examples of hemimorphism, which I 
have illustrated by glycocoll and its combinations, oxalate and chlor- 
hydrate of methylammine, ete. 

It is not my intention at this time to touch on these questions. They 
have been called up by the reading of an important paper by M. Senar- 
mont on the artificial production of pleochroism ;—a property which 
he communicates to certain salts by introducing into them through crys- 
tallization, foreign substances that will not unite with them chemically, 
and which may be eliminated spontaneously by some solutions followed 
by crystallization in distilled water. He has thus communicated pleo- 
chroism to the nitrate of strontia, by crystallizing it in water colored 
with log-wood, changed to purple by some drops of ammonia. 

Derivatives of nitrotartaric acid.—M. Dessaignes, who devotes his 
leisure hours to science, has brought out several new facts of interest. 
He has observed that the nitrotartaric acid which he has obtained, de- 
composes spontaneously in water, producing an acid which he calls tar- 
tronic acid, CeHaQO10. Heated to 160° C., it loses carbonic acid and 
leaves a residue which appears to correspond to C4H2QOs ; this in con- 
tact with potassa affords a salt, the acid of which has the composition 
C4H40Oc and is identical with glycollic acid, extracted from the sugar 
of gelatine. This acid forms an amid which is not the sugar of gela- 
tine although like it in composition. Glycoliamid is an isomere of gly- 
cocoll, just as lactamid is an isomere of alanine. M. Dessaignes con- 
siders the insoluble substance CsH2O« as having the same relation to 
glycollic acid as lactid to lactic acid; and he hence calls it glycollid. 

On the gluten of wheat.—M. Millon, compelled by his high military 
position to rather a nomadic life, has for some years suspended the fine 
researches which he had undertaken—researches on the oxydized com- 
pounds of nitrogen, chlorine, mercury, nitric ether, also on vegetable 
physiology, etc., which had given him a high rank among men of sci- 
ence. Removed from his laboratory and sent to Africa, for political 
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reasons, he has found the means of carrying on some important inves- 
tigations without a chemical laboratory, and he has just now brought 
before the Academy a series of papers which he proposes to present, 
containing the results of some researches on wheat. 

In his first memoir, he brings out the important fact that there are 
some kinds of wheat, of good appearance, that contain no gluten. His 
attention was called to the subject by the wheat of Guyotville (Algeria), 
which although appearing well, was nearly destitute of this important 
ingredient. He was thus led to examine a quantity of the wheat poor 
in gluten, and he found it to be a mixture of rich grains with others 
containing none of this albuminoid substance. Dough made from the 
wheat of Guyotville without gluten is worked with more difficulty than 
ordinary dough, and the bread is swallowed with some diiliculty, like 
that which is dry or stale. The nitrogenized substance of this wheat 
is soluble in water. 

In a second memoir, M. Millon takes up the chemical composition of 
different varieties of wheat, and he deduces from his results a distribu- 
tion of the wheats—using terms already in use—into lender wheat, and 
hard wheat, the characters of which are as follows: 

Tender wheat: Fracture white, opaque, and farinaceous, the starch 
escaping more or less abundantly ; a more or less complete replace- 
ment of the gluten by a soluble albuminoid principle varying widely in 
the proportion of nitrogen. 

Hard wheat: Fracture horny, semi-translucent, without a starch- 
like appearance ; all the nitrogen existing under the form of gluten and 
the weight of it always a little superior to the quantity of albuminoid 
principal represented by the nitrogen ; only small variations in the pro- 
portion of nitrogen, the amount of which is large. ‘This last charac- 
teristic does not serve to distinguish the hard wheat, since it is not rare 
to meet with tender wheat containing as much nitrogen as the hard 
wheat, or even more. 

Wheat intermediate between these two varieties, M. Millon names 
semi-hard wheat, which he describes as follows: 

Fracture close and less horny than in hard wheat; whitish when 
crushed; a proportion of gluten mixed with the albuminoid principle ; 
a large proportion of nitrogen, and this nearly constant. 

These descriptions are completed by a mention of the external char- 
acters, taken from the volume, color, integuments, etc. His facts are 
derived mainly from the wheat of Algeria and those of the north of 
France, and it remains to make the results general, and applicable to 
wheat of whatever origin. 

Natural History of Lupulin.—This proximate principle of Hops, 
was first examined by Dr. A. W. Ives, of New York; MM. Raspail, 
Payen, Chevallier and others, have since been occupied with it, without 
fully establishing its chemical constitution. M, Personne, Assistant at 
the School of Pharmacy at Paris, has taken up the subject, and given it 
a satisfactory solution. 

He has found that when acted upon by boiling water, lupulin affords 
two groups of substances; one obtained by distillation with water and 
the other by means of steam. 

The former consist of valeric acid, and of valeral or valeric-aldehyde. 
The matters which are volatilized only through the action of steam, 
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consist of an organic and a nitrogenized substance, which the author 
has now under examination. 

Various Communications.—In the name of a Commission consisting 
of MM. Thenard, Balard and General Piobert, M. Balard read a very 
favorable Report on the researches of M. Violette on the carbonization 
of wood by means of over-heated steam, of which we gave an account 
in the number for September, 1853.—M. Payen read a memoir, demon- 
strating the presence of carbonate of lime in vegetables.—A naval 
officer, M. Tramblay, read a paper on a new apparatus for saving prop- 
erty at sea.-—-M. Thomas, of Colmar, presented an arithmometer upon 
which he had worked for thirty years, which, as appears, resolves 
completely the problem of calculating machines: we shall return again 
to it—At each session of the Academy, communications flow in from 
the four quarters of the globe both on the subject of the Breant legacy 
(100,000 francs, to the person who shall discover the cause and cure of 
cholera), and that of the prize proposed respecting the disease of the 
vine. ‘The largest number of communications come from Germany. 
This earnestness is no doubt praiseworthy, and yet may excite a smile ; 
for each of the authors pretends to have resolved the problem better 
than all others, and the number of panaceas discovered or announced 
now amounts to thousands. 

In the year X. of the first Republic, the French Government founded 
a prize of 60,000 francs, to be given to the person who should through 
experiment and discovery, make a step in electrical science comparable 
with that of Franklin and Volta, to be adjudged by the Academy of 
Sciences. The fact of this offer has recently been called to mind by 
Madame (&rsted, who claims the prize in the name of her late husband, 
M. (Ersted. A commission consisting of MM. Pouillet, Becquerel, 
Despretz, Thenard and Regnault, have been charged with the examin- 
ation of this demand. ‘They find much embarrassment, since without 
contesting the merit of C£rsted’s discovery, his is not the only important 
one made since the year 1801. The discoveries of Davy, Ampere, 
Arago, Faraday, Ohm, Morse, Wheatstone, Jacobi, the pile with a 
constant current discovered by M. Becquerel, the thermo-electric cur- 
rents discovered by Seebeck,—all show that it would have been far 
easier to have awarded the prize in 1820 than at the present time. 

Industrial Photometry.—An instrument by Mr. Babinet for exact 
photometric measurements, has for a long time been used, which is 
based on the neutralization of the tints of polarized light, as employed 
in photometry by Arago. We have not space for a figure and com- 
plete description of this small apparatus, which the ingenious Duboseq 
has rendered very portable and convenient for use. It consists essen- 
tially of a tube having a ground glass at one end, and at the other end 
an analysing prism of Iceland spar. A pile of plates of glass, serving 
as a polarizer is fixed to the tube so as to form with it an angle of 35°, 
the angle of polarization of the glass. The light diffused upon the 
ground glass, reaches the eye only after having passed across the pile 
of glass, and is consequently polarized by refraction perpendicularly to 
the plane of incidence of the rays. 

The ground glass is for receiving the illuminations for comparison. 
It is successively illuminated by the lights to be compared. On trav- 
ersing the pile of glass plates, the rays are brought into a condition to 
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color the four semicircles of a Soleil’s polariscope, which is furnished 
with plates, having the property of double rotation. By means of a 
third source of light, a second ground glass is illuminated, which is 
placed obliquely so as to neutralize the colors produced by one of the 
luminous sources under comparison; then leaving this light fixed with 
relation to the instrument, the photometer is moved towards or from the 
second source of light, until the colors disappear anew. ‘The relation 
of the square of the distances give, then, the relation between the intensi- 
ties of the two lights. Different precautions are necessary when it is 
not convenient to vary the distance of the photometer from each of the 
sources of light, as, when they are two jets of gas, or of electric light, 
not easy of access. But it is impossible here to enter into these details. 

On forming vessels of gold by the aid of phosphorus.—The property 
of phosphorus, of precipitating certain metals from their solution has 
long been known; and gold is among the number. M. Levol has used 
this process in forming gold vessels useful in chemical research. He 
takes the perchlorid of gold, and places in it, at the ordinary tempera- 
ture, some phosphorus, moulded of a form convenient to serve as a 
nucleus for the vessel of gold. To give the phosphorus the desired 
shape, it is melted in a water-bath near 60° C. in temperature, within a 
vessel of glass having the form required. After cooling it, the phos- 
phorus is taken out solid, from its envelop, breaking it, if it be neces- 
sary. The precipitation of the gold or the construction of the vessel 
is then begun; and it finally remains only to remove the phosphorus 
by re-melting it and washing by the aid of boiling nitric acid until the 
last traces are removed. 

Gilding of Silk, §&c.—Commerce has furnished for some time a kind 
of silk treated by a galvanoplastic method ; the threads produce a costly 
fabric of wonderful solidity. The author of the process is M. Pouilly. 
He first metallises the silk, then covers it with a thin layer of copper 
and finally applies the gold by the aid of the galvanic battery. 

Similar trials have been made within a few years by Madame Foa. 
The gold is dissolved in aqua regia, then dried by evaporation, then it 
is dissolved again in water, which is diluted with a large quantity of 
distilled water. The fabric under treatment was placed in this bath ; 
the salt of gold fixes itse!f upon the ligneous fabric, and the compound 
is reduced by an exposure of the tissue to the action of hydrogen. 
This process has been abandoned, as it proved to be not uniformly suc- 
cessful, though without reason, as success once is enough to insure con- 
stant success after the causes of failure are studied out. 

Local anesthesis.—The process invented by Mr. Harris enables the 
surgeon to render insensible the part of the body to be operated on, 
without affecting the rest of it. MM. Nélaton and Paul Dubois, two 
skillful surgeons of Paris have made with the apparatus the following 
experiments. After having for five minutes directed a jet of the vapor 
of chloroform on an abscess, Dr. Nélaton was enabled to make an 
incision into the hollow of the foot without the least sign of pain on the 
part of the person operated on. The following fact observed by Dr. 
Dubois is still more remarkable. A young woman had an abscess in 
the armpit and an ulcer on the wrist. She suffered much from both 
and could not use her arm. The first application of chloroform was 
made on the armpit. The tumor, although so painful that she could 
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not bear to have it touched, became so completely insensible, that it 
could be handled without pain, and the woman could raise her arm; 
the insensibility continued for three hours. ‘The operation was not per- 
formed that day. When the abscess was at its head, the chlorofurmic 
fumigation was renewed, and almost immediately Dr. Dubois plunged 
the knife into the abscess without any sensation on the part of the pa- 
tient; he then turned her attention from it, and after this there was no 
more feeling of pain in the region. Afterwards the small place on the 
hand, fumigated in the same way, also remained completely insensible. 

These facts are strongly affirmed by two honorable physicians who 
also cite the witnesses to the operations. Other doctors have atlempted 
to repeat the experiment; but, as is singular, without success. More 
study of the conditions necessary may lead to new and complete suc- 
cess ; and we hope to announce such in our next communication. 

Influence of bismuth on the ductility of Copper.—There has recently 
arrived from Australia a black copper in ingots possessing some pecu- 
liar properties. Although of high per-centage the color is bronze ; it 
is but little ductile ; the fracture is loose and crystalline, which may be 
removed by refining according to the ordinary methods. 

M. Levol, Assaver at the Mint of Paris, has analyzed this copper 
before and after refining, with the following results : 


Crude. Refined. 
Copper, - - - 99-400000 -  99-480000 
Sulphur, - - - 0314000 : - 
Silver, -  0-100000 - 0-100000 
Bismuth, - - 0144000 0.048000 
Gold, : - 0000833 - 0-000833 
Tin, - - trace - - trace 
Antimony, § 
Arsenic, - - - - - 
Loss, : - 0041167 0:008917 


The lead and trace of arsenic proceeded from the process of refining ; 
and it is found by experiment that the small proportion of antimony, 
arsenic, gold, silver and lead do not explain the want of ductility 
of the copper. The bismuth, then, only one-third of which had re- 
sisted oxydation, is the sole cause of the loss of ductility. M. Levol 
has proved the correctness of this conclusion by preparing different 
alloys. It is remarkable that bismuth which has so many points of 
resemblance to lead, should be so different in the above respect. It is 
important to examine for bismuth the coppers of commerce, in order 
to search out the cause of the peculiar mechanical and chemical quali- 
ties often found, even in copper of excellent appearance. 

On the bronze employed in sheathing ships.—This subject has been 
alluded to in the November number of this Journal. Some new facts 
have been brought out by M. Robbierre, confirming the results before 
announced ; and he has established them by experiments. For the 
purpose of experiment, he has made with metals either pure or impure, 
ingots of bronze of a cylindrical form by castings in sand, having a 
height of 40 centimeters and weighing 25 kilograms. Portions for 
analysis were taken from different parts of the ingots, both from the 
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surface and interior. The central parts in all cases contained less tin 
than the surface. For example, in the alloy of 97 of copper and 3 of 
tin, the richness in tin for the two parts had the ratio of 1 to 3-97. On 
adding to the alluy 1 p. c. of zinc, the homogeneity was much increased, 
the ratio becoming | : 1°45. 

Under Louis XIV, the cannon were of better quality than those of 
the present time; zinc was mixed with the metal, in the condition of 
brass. The trials made in our time have failed because the zinc was 
introduced directly into the alloy while in fusion, in which case the 
zine is burnt off and forms no combination with the fused metal. 

Traité des Poisons, ou Toxicologie appliquée a la Medicine legale, a 
la Physiologie et a la Therapeutique, par le Docteur Cu. Fianpin. 
3 vols. in Svo. Paris, chez Mallet-Bachelier.—The first volume of this 
work has been some time out and has been favorably received. The 
author does not admit of poisons in the sense ordinarily understood. 
Poisonous substances are not, as has been said, irritants, etc., but sub- 
stances not capable of being assimilated, which penetrate into the or- 
ganism by absorption and become an obstacle to chemical or physio- 
logical action on which life depends. ‘Thus the pathological and thera- 
peutic department of poisoning are distinct. ‘These views characterize 
the work. All the processes for detecting poisons before and after 
inhumation are given with details, among which are some that have 
given a just reputation to M. Flandin, their discoverer. 

Traité de U Electricité théorique et appliquée; par AuG. DE La Rive. 
2 vols. in 8vo. Paris. Bailliére.-—The first volume has just appeared 
and it announces that the second will treat particularly of the applica- 
tions of electricity. This work is beyond doubt the most complete that 
we have on the subject, and the name of the author, de la Rive, is suffi- 
cient to assure us that the facts have been experimented upon by him- 
self, and that nothing is given without good authority. 

Mécanique Analytique par LaGranGe, 3d edit., revue et annotée par 
Bertranp. 2 vols. Paris, chez Mallet-Bachelier.—Lagrange pub- 
lished the first edition of his work in 1788. In 1811, the principles 
and general applications, contained in the first edition, were extended 
and completed. Some obscure points remained, which one of our 
youngest geometricians, Joseph Bertrand, Examiner at the Polytechnic 
School, has elucidated with skill, profiting by the progress which the 
science had made since that period. The edition of 1811 having been 
exhausted, the new edition has been received with much favor by 
geometricians and mechanicians. 

Lecons sur la Theorie mathematique de ’élasticité des corps solides, 
par Lamé; | vol. 8vo, avec planches. Paris, chez Mallet-Bachelier.— 
M. Lame, one of the most learned geometricians of the Academy of 
Sciences, has succeeded in rendering the mathematical theory of elas- 
ticity as exact and as rigorous as rational mechanics. This work is 
addressed to engineers, physicists, geologists, and especially to prac- 
tical men in these arts, who will find in it, rigorous laws on the action 
of elastic forces, and on the best plans for constructions. 

La régle a calcul expliquée, ou guide du calculateur a Taide de la 
régle logarithmique @ tiroir, par Benatrt. 1 vol. in 12mo, avec planches. 
Paris. Ches Mallet-Bachelier.—This work treats of the methods of 
constructing the sifding computing scale, and of its use in calculations. 
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I. AND Paysics. 


1. Artificial production of polychroism in crystallized substances.— 
SeENARMONT has communicated to the Academy of Sciences the results 
of experiments upon this subject which are very unexpected and im- 
portant. ‘The capital fact which the author has discovered is, in his 
own words, expressed as follows: “*A coloring matier disseminated 
continuously in the interior of a crystal, between iis layers of incre- 
ment but absolutely foreign to its substance, chemically inert and capa- 
ble of being spontaneously eliminated by successive solutions and crys- 
tallizations in pure water, may nevertheless communicate to it in the 
highest degree the properties of polychroism, and an energy of absorb- 
ing action compurable if not superior to that of substances naturally 
colored in which it shows itself in the most decided manner.” Asa 
proof of the correctness of this assertion, the author exhibited large 
crystals of nitrate of strontia formed in a concentrated tincture of cam- 
peachy wood rendered purple by a few drops of ammonia. In these 
crystals white light developed by transmission under certain incidences, 
a red color, and under others a blue or violet. Observed with a doubly 
refracting prism the crystals gave two images, the one red and the other 
dark violet, according to the thickness, and these images exchanged 
their colors, passing through identity, as the crystallized plate was made 
to turn in its own plane. Two similar and perfectly transparent lam- 
inze superposed with a parallel orientation allowed a portion of the inci- 
dent white light to pass with a purple color; superposed with a right 
angled orientation, they arrest the light like tourmalines, or at least re- 
duce it to a violet shade so obscure that we may consider the light as 
extinct. Finally we may detach from these crystals perfectly pure and 
homogeneous plates slightly inclined to the optic axes. By placing 
such a plate very near the eye and using white natural light, we see 
alternately in the direction of each of the axes, a brilliant orange spot 
traversed by a hyperbolic branch. These open to the right and left of 
the principal section under the form of curved brushes composed of 
two equal parts of violet and sombre blue and dividing the field of the 
plate into two regions in which the purple tints regularly degenerate on 
both sides of their common limit. The dark tufis interrupted by the 
luminous spot are moreover fringed towards the point with a little yel- 
low and blue, colors which are altogether local, and which arise mani- 
festly from the dispersion of the optic axes corresponding to the differ- 
ent colors. ‘These phenomena are characteristic of polychroism in 
crystals with two optic axes, and perfectly similar to those which Brew- 
sier observed in Cordierite, and Haidinger in Brazilian Andalusite. 
The author obtained similar resulis with other coloring matters and 
other crystals, and promises more ample details hereafier.— Comptes 
Rendus, xxxviii, 101, Janvier, 1854. 

{ Note.—The results obtained by Senarmont clearly demonstrate that 
the existence of polychroism in crystals by no means necessarily im- 
plies their chemical homogeneity, since this polychroism may in any 
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case be produced by the mechanical admixture of foreign coloring 
matter. Is it not possible that the difficulty of expressing the composi- 
tion of certain minerals by chemical formulas may arise from such an 
admixture of coloring matter, the optical characters of these minerals 
having hitherto entirely misled us ?—w. G.] 

2. Rate of transmission of impressions made upon the nerves.— 
Hetmuoutz has communicated to the Physico-Agricultural Society of 
Kénigsberg a paper on the methods of measuring very small portions 
of time, and on their application to physiological purposes. ‘The au- 
thor alludes in the first place to the remarkable difference observed by 
astronomers between the observations of different individuals and 
termed by them the personal equation. The measurements of each 
observer agree well among themselves, but differ more or less by a 
constant quantity from those obtained by other persons. ‘The appara- 
tus of Siemens for the measure of the velocity of a musket or cannon 
ball is next described in its general features. This apparatus only dif- 
fers from the common revolving cylinder and point now so well known 
in this country, by the arrangement of this point, which is here fixed, 
and presses against the surface of the cylinder: when an electric spark 
passes from tle point to the cylinder it leaves a fine dark spot. ‘The 
passage of the ball establishes metallic connection so that the discharge 
takes place at the instant of this passage. In this manner the time du- 
ring which the ball traverses a space of half a line may be measured. 
The author next alludes to the principle of the revolving mirror due to 
Wheatstone, and used with so much success by Fizeau and Foucault. 
Finally he gives an account of the method of Pouillet as modified and 
used by himself. ‘This consists in causing ihe galvanic current to act 
upon an oscillating magnet, observing this magnet by Gauss and We- 
ber’s method, and determining the constant factor necessary to convert 
differences of oscillation into differences of time. In this manner ac- 
curate determinations could be made up to the +5455th of a second of 
time. The physiological questions which the author sought to solve 
were these. In the transmission of intelligence, is a measurable time 
necessary for the ends of the nerves to commiunicate to the brain the 
impression made upon them; and on the other hand, is time required 
for the conveyance of the commands of the will from the brain toa 
distant muscle? By operating with the muscle of a frog severed from 
the body of the animal but connected with the nerves proceeding from 
it, the author found that the activity of the muscle is by no means in- 
stantaneous, but appears sometime after the excitation of the muscle, 
increases gradually to a maximum, and then sinks, first quickly, after- 
wards slowly, so that while the greater part disappears in about one- 
third of a second, the remaining portion requires several seconds afier- 
wards. The object was to show that the different stages of activity of 
the muscle take place later when the excitation has to pass through a 
greater length of nerve, and this is actually the case. ‘The most prob- 
able value of the velociiy of propagation in the motor nerves of the 
frog was found to be 26°4 metres or about 80 feet per second. The 
results of the author’s experiments upon the human subject were as 
follows: The intelligence of an impression made upon the ends of the 
nerves in communication with the skin is transmitied to the brain with 
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a velocity which does not vary in different individuals, nor at different 
times, of about 60 metres, or 195 feet per second. Arrived at the 
brain an interval of about ;,th of a second passes before the will, even 
when the attention is strung to the uttermost, is able to give the com- 
mand to the nerves that certain muscles shall execute a certain motion. 
This interval varies in different persons, and depends chiefly upon the 
degree of attention. It varies also at different times in the case of the 
same person. When the attention is lax, it is very irregular, but when 
fixed very regular. The command travels probably with the above ve- 
locity toward the muscle. Finally about the y4oth of a second passes 
after the receipt of the command before the muscle is in full activity. 
In all therefore from the excitation of the sensitive nerves till the mov- 
ing of the muscle 1} to two-tenths of a second are consumed. [For 
more ample details and for much matter of a highly suggestive char- 
acter, we must refer to the original lecture.]—L. § E. Phil. Mag., 
Nov., 1853. 

3. Preparation of large crystals of sulphate of iodo-quinine for 
optical purposes.—Heraratu has succeeded in obtaining crystals of 
this very interesting and valuable substance of sufficient size to be sub- 
stituted for tourmaline in polarizing light. For the details of the pro- 
cess however, we must refer to the original paper.—L. & E. Phil. 
Mag., Nov., 1853. 

4. On the law of induction in magnetic and paramagnetic subsian- 
ces.—PLucKkER has communicated an elaborate memoir on this subject 
from which we shail content ourselves with abstracting the summary of 
results. These are as follows: 

(1.) In all magnetic and diamagnetic substances the same general 
law gives the intensity of the induced magnetism as a function of the 
exciting force. For each substance this law is particularized by the 
values of two constants. Of these two constants the one gives, as the 
inducing force vanishes, the ratio of this force to the induced magnet- 
ism (constant of induction), and the second determines the resistance 
which prevents the induced magnetism from increasing proportional to 
the inductive force (constant of resistance). 

(2.) For every substance there is a point of saturation to which it 
constantly approximates as the inducing force increases. 

(3.) Diamagnetic substances (Bismuth, Phosphorus,) so far as the 
law of the intensity of their excitation is concerned, behave precisely 
like magnetic substances, though they exert a directly opposite action 
upon the inducing magnetic pole. This similar behavior compels us, 
in my view, to assume that the condition of a diamagnetically excited 
body is in itself in no wise different from the condition of a magneti- 
cally excited body, that furthermore polarity is also present in the exci- 
tation of diamagnetic substances, but that this is called forth by an in- 
duction which is the opposite to that which ocenrs in magnetic bodies. 

(4.) The curves which represent the law of induction for diamag- 
netic substances are surrounded on both sides by the curves for mag- 
netic substances. ‘They show that the resistance which is opposed to 
the excitation of diamagnetic bodies is less than in most magnetic sub- 
stances, but by no means vanishes; on the contrary it is greater than 
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(5.) There can be no assumption of a specific magnetism in a sub- 
stance ina general signification as we speak of specific gravity. Co- 
balt is precisely as magnetic as iron, when we use a definite magnetic 
furce, which in intensity lies between that produced by one and that 
produced by two Grove’s cups. Iron is more strongly magnetic with a 
greater, cobalt more strongly magnetic wi h'a less magnetic force. If 
we compare the specific magnetism of hydrate of oxyd of cobalt with 
that of hydrate of oxyd of nickel, we obtain numbers which differ from 
each other by the multiple 24, according as we use a single element or 
a battery of 16 elements. ‘ihe specific magnetism (iron as the point 
of comparison) of the hydrate is with the last exciting force twice as 
great as with the first. For oxygen and bismuth this ratio descends to 
about 1Yand 1:8. This partly explains the fact that while Faraday’s 
estimate of the magnetism of oxygen, with a nearly equal force and 
similar mode of observation, corresponds well with my own, other phys- 
icis's find much smaller numbers for oxygen and bismuth. 

(6.) The alternation between magnetic atiraction and diamagnetic 
repulsion in mixtures of magnetic and diamagnetic substances, is com- 
pletely explained by the change of the specific magnetism with the 
maynitnde of the inducing force. When we mix 10 million parts of 
bismuth with 310 parts of iron, and fill a small flask with the mixture, 
we observe neither attraction nor repulsion if we apply a current which 
is twice as powerful as that which corrresponds to a single Grove’s ele- 
ment; with a less powerful current the mixture is attracted, witha 
We can calculate the repulsion like 


more powerful one it is repelled. 
When we use a single Grove’s cell, 


the attraction for a given force. 
the attraction is nearly one-third as great as the repulsion which, with 
an equal force, would occur if the whole vessel were filled with bis- 
muth. By employing a battery of 6 elements, we obtain in place of 
the attraction just determined a nearly equal repulsion. With a batte- 
ry of 16 elements we obtain finally a repulsion about 2ths of that which 
pure bismuth experiences with a single element. ‘These results would 
appear yet more striking if bismuth were mixed with nickel instead of 


iron. ‘They would make their appearance in the opposite order if the 


metal were mixed with hydrate oxyd of cobalt. 

(7.) Those substances which oppose a lesser resistance to magneti- 
zation appear als» more easily to retain the magnetism once received. 
At least we find it asserted of pure nickel that it retains no magnetism 
while one hydrate of oxyd of cobalt does this; the same is the case 
with oxygen. which as the author first remarked is attracted or repelled 
at pleasure by changing the poles of the electro-magnet when contained 
in an indifferent glass sphere. 

In conclusion the author promises us a memoir on the nature of the 
coercive force.—Pogg. Ann., xci, 1, Jan., 1854. 

5. On the laws of the attraction of electro-magnets.—Dvs has pub- 
lished a continuation of his interesting and valuable researches on mag- 
netic forces. Before stating however the results of this investigation, 
we must premise that the author distinguishes between magnetism, at- 
traction, and sustaining power in electro-magnets. By magnetism he 
understands the magnetic excitation of a piece of soft iron by the gal- 
vanic current; Lenz and Jacobi measured this by means of the induced 
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current excited by the vanishing of the magnetism, to which it is pro- 
portional. When a second bar of soft iron is caused to approach the 
first, this also becomes magnetic and by n-fold magnetism, n? times the 
attraction is produced. As however the author’s experiments have 
shown that in immediate contact the attraction is not proportional to the 
squares of the currents it is clearly necessary to distinguish between 
these two cases of attraction in contact and aliraction at a distance. 
The author gives the following summary of his results: 

(1.) The attraction of U-shaped electro magnets with an equal num- 
ber of windings of the electro-magnetic spirals is proportional to the 
squares of the magnetizing current force. 

(2.) The attraction ef U magnets is, with equal currents, proportion- 
al to the square of the number a windings of the magnetizing spirals. 

(3a.) The attraction of U magnets is proportional to the square of 
the current-force multiplied by the square of the number of windings. 

(36) ‘The attraction and the sustaining force both of straight mag- 
nets and U magnets is proportional to the square of the current-furce 
multiplied by the square of the number of windings. 

(4) The magnetism of massive cylinders of iron of equal length, 
which are magnetized by galvanic currents of equal force, and by spi- 
rals of an equal number of windings closely surrounding the core, is 
accurately proportional to the square roots of the diameters of these 
cylinders. 

(5.) For the particular case in which the surface of contact does not 
disturb the result, the attraction and the sustaining force are, with equal 
magnetizing forces, proportional to the diameters of the bar or U mag- 
nets. 

(6.) The attraction of bar and U electro-magnets, with equal mag- 
netizing furces, increases the nearer the whole of the windings are to 
the poles. 

(7.) The attraction, like the sustaining force of U electro-magnets, 
ceteris paribus, remuins the same whatever be the distance of the 
branches of the magnet. 

(8.) ‘The length of the branches of a U electro-magnet has no influ- 
ence on its atiractive or sustaining force if the windings of the spiral 
surround its whule length. 

In addition to these laws the author has found that the attraction 
which a helix or spiral exerts upon a soft iron bar placed in its axis 
fullows the same law as an eleciro-magnet, so that we have 

(9.) The attraction of a spiral is proportional to the square of the 
magnetizing current multiplied by the square of the number of wind- 
ings.— Pogg. Ann., xc, 248, 435, Oct. and Nov., 1853. 

6. Identity of Niobium and Pelopium.—H. Rosé has communicated 
to the Royal Academy of Sciences at Berlin a memoir in which he 
admits the identity of these metals. ‘The author alludes in the first 
place to the extraordinary difficulties which have accompanied his in- 
vestigations from their outset several years since. In earlier memoirs 
the analogy between pelopic and tantalic acids had been pointed out, 
as well as the marked difference between pelopic and niobie acids. 
Continued researches have, however, completely established the fact 
that pelopic and tantalic acids are essentially different, while between 
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niobic and pelopic acids there exists a remarkable and unexpected con- 
nection. ‘lhe remarkable peculiarities of the chlorids of niobium and 
pelopiam long since attracted the author’s attention. It will be remem- 
bered that the only method yet given for the separation of these metals 
consisted in taking advantage of the ditference in the volatility of their 
chlorids. Chlorid of pelopium being orange red and more volatile than 
chliorid of niobium. Every time, however, that the white chlorid of 
niobium was converted into niobic acid, mixed with carbon and heated 
in a current of chlorine, a quantity of the orange red chlorid of pelo- 
pium was formed, and it finally appeared afier innumerable most care- 
ful and laborious experiments, that the one chlorid became converted 
into the other by absorbing or losing chlorine; chlorid of pelopium 
always yielding chlorid of niobium in greater or less quantity. A smaW 
quantity of niobic acid considered perfectly pure was mixed with a very 
large quantity of sugar and gradually carbonized. ‘The carbonaceous 
mass was again mixed with sugar and charred, and this operation was 
repeated three or four times to obtain the most intimate mixture of the 
acid with the carbon. The mixture was then introduced into a glass 
tube, a current of dry carbonic acid gas passed over it to expe! all the 
air and then heated in a rapid current of chlorine gas. Under these 
circumstances the niobic acid yielded no chlorid of niobium but only 
the purest yellow chlorid of pelopium. Afier several experiments the 
author found that in order to obtain pure chlorid of pelopium from 
niobic acid the following precautions were necessary. 1. A large pro- 
portion of carbon in comparison with the acid applied. 2. A very 
careful expulsion of all moisture by strongly igniting the mixture in 
dry carbonic acid. 3. A complete expulsion of the carbonic acid after 
the mixture had been cooled in this gas by a very rapid current of chlo- 
rine which was only introduced after all the atmospheric air had been 
driven out of the chlorine apparatus. 4. Finally a very gentle heating 
after all the parts of the apparatus were so filled with chlorine that they 
appeared intensely green. ‘The decomposition of the chlorid of pelo- 
pium by water yields pure pelopic acid. When any one of the above 
mentioned precautions is omitted, we obtain at once the white and the 
orange chlorids. From these experiments it is clear that niobic and 
pelopic acids are derived from one and the same metal. It is however 
very remarkable and wholly without analogies among other oxyds that 
the two acids cannot be transformed into each other by oxydation or 
reduction. As the quantity of chlorine in the so-called chlorid of pelo- 
pium is greater than in the chlorid of niobium, it follows that the two 
oxyds resulting from these chlorids are different stages of oxydation, 
and not merely isomeric or allotropic. ‘The author does not give the 
proportion of the oxygen in the two acids, but simply states that it is 
very anomalous and only to be compared with the oxygen ratio in two 
of the acids of sulphur. As the two acids have the same metallic 
radical it becomes necessary to select a single name, and the author 
chooses niobium. ‘The former pelopic acid now becomes niobic acid 
as the highest state of oxydation, but the author does not propose any 
name at present for the former niobic acid.— Pogg. Ann. xc, 456, Nov., 


1853. 
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7. Preparation and Properties of metallic Aluminum.—Sr. Cuair 
Devitte has communicated a memoir on aluminum which contains 
some new facts but which does not add enough to our positive knowl- 
edge to justify the extraordinary flourish of trumpets with which the 
communication was made and received. ‘The metal was prepared by 
Wohiler’s method, namely, by heating the chlorid with sodium, and 
afterwards fusing the globules into one mass under the mixture of com- 
mon salt and chlorid of aluminum. As thus prepared it was silver- 
white, malleable and ductile, and had the fusing point of silver. Its 
hardness was increased by hammering but it again became soft on heat- 
ing. lis density was 2°56; it was a good conductor of heat and could 
be fused and poured out in the air without becoming sensibly oxydized. 
Aluminum is completely malleable in air dry or moist. Sulphuretted 
hydrogen, hot and cold water, nitric acid weak or concentrated, and 
dilute sulphuric acid have no action upon it. Its true solvent is muri- 
atic acid with which it evolves hydrogen, sesquichlorid of aluminum 
being formed. Heated to redness in muriatic acid gas it yields dry 
and volatile sesquichlorid. ‘The author stated that the chlorid of alu- 
minum was acted upon by common metals at high temperatures and 
hoped that further experiments would point out a simple and cheap 
method of procuring in large quantities and at a low rate a metal so 
likely to be useful in the arts. ‘The Academy unanimously voted that 
a sum of money should be placed at the disposal of M. Deville to aid 
him in the prosecution of his experiments.—Comples Rendus, Feb. 6th, 
1854. 

{ Note.—The properties of aluminum as described by Deville, differ 
in some particulars from those of the metal obiained by Wohler. Thus 
Wohler’s metal slowly evolved hydrogen when placed in boiling water 
and was very readily dissolved by a dilute solution of caustic potash, 
Further investigations will doubtless explain this difference. The prepa- 
ration of metallic aluminum in quantity is particularly interesting in a 
purely chemical point of view, since it will enable us to determine by 
direct oxydation the equivalent of aluminum which is by no means to 
be regarded as satisfactorily determined at present.—w. G.] 

8. Preparation of Aluminum by electric deposition.—Gore has ad- 
dressed to the editors of the L. and E. Phil. Mag., a letter in which he 
asserts that aluminum and even silicon may be thrown down from their 
solutions in a coherent state by feeble electric currents. Hydrate of 
alumina was dissolved in muriatic acid and a porous cup containing 
dilute sulphuric acid placed in the mixture. A plate of zinc was placed 
in the acid and a plate of copper in the solution of alumina, the two 
being connected by a wire. Afier a few hours a lead colored deposit 
of aluminum (?) was obtained, which when burnished resembled pla- 
tinum. The result was hastened by warming the solutions, and the 
experiment succeeded with other solutions of alumina. With a small 
Smee’s battery the effect was produced much more rapidly. 

When a solution of soluble glass was employed, a single Smee’s 
battery threw down a nearly silver-white metallic film which the author 
considered to be silicon, but which certainly possesses no analogy with 
the silicon obtained by purely chemical processes.—L. and E. Phil. 
Mag., March, 1854. 
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9. On the arsen-ethy/s.—LaNnpo.t has studied the combinations of 
ethyl with arsenic, which are obtained by the action of iodid of ethyl 
upon an alloy of arsenic and sodium. Of these compounds two, namely, 
arsenbiethyl and arsentriethyl, are to be regared us analogues of kak- 
odyl!, while the third, arsenethylium, is an ammonium in which nitro- 
gen is replaced by arsenic and hydrogen by ethyl. We omit the de- 
tails of the mode of preparing and purifying these interesting com- 
pounds, and pass to the description of their constitution and properties. 
Arsenbiethy! is a faintly yellow colored liquid, which strongly refracts 
light, and which possesses an extremely disagreeable penetrating odor 
of garlic. It boils between 185? and 190°C. Exposed to air it bursts 
into pale flame, giving out vapors of arsenous acid. When the com- 
bustion is imperfect, a red substance corresponding to Bunsen’s Ery- 
tharsin is always produced. The solution of arsenbiethy! reduces the 
solutions of the noble metals immediately. The radical unites quietly 
with the haloids as well as with oxvgen and sulphur; its constitution is 
represented by the formula As(C4Hs5)2, and it consequently corres- 
ponds to kakody!, ethyl! here replacing methyl. All the compounds of 
this radical are fluid, and all possess the same offensive and persistent 
odor. Arsentriethy! is also a colorless liquid, soluble in ether and alco- 
hol, but insuluble in water. It fumes in the air, but does not generally 
inflame unless gently heated. The solution does not reduce the oxyds 
of the noble metals. ‘The formula of this radical is As (Calis)33 it 
unites with 2 equivalents of oxygen, sulphur, chlorine, &c., and its 
oxyd saturates two equivalents of acid. ‘The oxyd is a colorless oily 
liquid. Arsenethylium is formed when iodid of ethyl is brought into 
contact with arsentriethy!. The radical unites wih 1 equivalent of 
chlorine, iodine, bromine, &c., and gives with | equivalent of oxygen 
a powerful base which forms with acids both acid and neutral salts. 
These compounds are remarkably susceptible of crystallization, and 
remain unchanged in the air. ‘They are all without smell, have a bit- 
ter taste, and do not appear to possess poisonous properties. ‘The oxyd 
of arsenethylium is a white mass which has a strong alkaline reaction, 
separates ammonia from its combinations in the cold, and precipitates 
the earths and heavy oxyds from their salts. ‘Che formula of the crys- 
tallized chlorid is As AesCl+8aq. The bisulphate has the formula 
As AesO, SO0s+HO,SOs.—Journal fur praktische Chemie, \x, 385. 

10. On the alcohol of benzoic acid. —CANN1zArRO has found that the 
oil which results from the action of an alcoholic solution of caustic pot- 
ash has the constitution C1aHsO2z. Li is colorless, heavier than water, 
refracts light strongly, and boils at 204° C. In its relations to reagents 
it behaves like an alcohol the aldehyd of which is represented by oil of 
bitter almonds. By the action of nitric acid at a gentle heat the new 
alcohol is converted into oil of bitter almonds; the action of chromic 
acid converts it into benzoic acid. The vapor of the alcohol passed 
over red hot platinum sponge yields an oil which is specifically lighter 
than water and is probably Cialle. By passing muriatic acid gas into 
the alcohol the liquid separates into two layers, of which the upper is 
the chlorid Ciall7Cl. This is a highly refracting, strong-smelling 
liquid, heavier than water, and boiling between 180° and 185°. With 
caustic potash it gives chlorid of potassium and the alcohol is regene- 
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rated. Warmed with an alcoholic solution of ammonia, the chlorid 
gives sal-ammoniac and a crystallizable base which fuses at a higher 
temperature than Toluidin. By mixing a solution of the alcohol in 
acetic acid with a mixture of sulphuric and acetic acids, an oil is ob- 
tained which is the acetic ether of the new radical, C14 H70+CaH 30s. 
This is a colorless liquid, having an aromatic odor, and boiling at 210°. 
With caustic potash it yields acetic acid, and the alcohol.—Ann. der 
Chemie und Pharmacie, \xxxviii, 129, October, 1853. 

11. Formation of nitruret of benzoyl from hippuric acid.—Lin- 
pricut and von Usxar have found that when hippuric acid is heated 
in a tubulated retort, the acid fuses at 130°, gives off a little benzoic 
acid at 210°, and boils at 240°. The only volatile products of this dis- 
tillation are benzoic acid, colored faintly red, traces of prussic acid, 
and a liquid which proves to be nitruret of benzoyk CisHsN. The 
constitution and properties of this body correspond perfectly with those 
of the nitruret obtained by Fehling by the distillation of benzoate 
of ammonia.—Ann. der Chemie und Pharmacie, |xxxviii, 133. 

W. G. 


12. On the exhibition of the fixed lines of the solar spectrum with or- 
dinary flint glass prisms ; by Oapen N. Roov.—Herschel in his treatise 
on light, when speaking of the method of displaying the fixed lines in 
the solar spectrum remarks: ‘* The slightest defect of homogeneity in 
the prism, however, as may readily be imagined, is fatal. With glass 
prisms of our manufacture it would be quite useless to attempt the ex- 
periment.” This would appear to account for the generally diffused 
opinion, that the fixed lines in the solar spectrum cannot be seen except 
by means of “*a prism of incomparable flint glass.” Not being pos- 
sessed of a prism of even comparable flint glass, I was led to try what 
could be done with articles of poorer quality. ‘Two flint glass prisms 
having angles of 60°—such as are ordinarily sold by opticians, and 
filled with striz from one end to the other as such prisms almost inva- 
riably are, with the extra addition of numerous scratches on the sur- 
face and a polish somewhat dimmed—were employed. The prism 
was placed twelve or fifieen feet distant from a slit jyth of an inch in 
diameter, through which sunlight was admitted; the room not being 
darkened. In this manner about twelve or fifieen lines could plainly 
be seen by the naked eye: the principal of these were D in the or- 
ange, F and another line in the green, the strong line in the blue, and 
two very strong lines in the violet: by more careful manipulation with 
the prism about thirty lines could be seen and counted. When this 
spectrum was magnified by a small telescope placed behind the prism, 
with the exception of the red space the spectrum was filled with lines 
from one end to the other. It must be remarked however, that very 
much more cureful manipulation is required when employing the tele- 
scope: it sometimes being necessary to work for thirty minutes before 
defining the lines, whereas with the naked eye half a minute will suf- 
fice. ‘The angular inclination that succeeds best with the naked eye 
will not answer for the telescope: that is, for the naked eye the prism 
should not be placed at its angle of minimum deviation, but the spec- 
trum should rather be expanded. 

Seconp Serres, Vol. XVII, No. 51.—May, 1854. 55 
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Light from a white cloud was next employed with the same prism, 
the slit having a diameter of th of an inch, and being distant from 
the prism about 12 feet. D, IF’, with three or four of the lines to the left 
of F, and the strong line in the blue, could thus easily be made out with 
the nuked eye: when magnified by the telescope about forty lines 
could be counted. In each case, the lines were shown to a number of 
persons, and in all the cases enumerated except one, colored drawings 
were made on the spot. With these two prisms fixed lines could be 
seen in the spectrum from a strip of white paper ,4th of an inch in 
diameter, placed on a black ground and illuminated by sunlight; or 
better in the spectrum from a white cord jth of an inch in diameter 
stretched across a black ground and illuminated by sunlight. In this 
manner, D, F, with several other lines in the green, and the strong line 
in the blue, can easily be made out, the prism being held in the hand 
before the eye, and parallel to the cord. 

In order to ascertain the degree of imperfection necessary to prevent 
prisms showing the fixed lines, thirteen prisms taken indiscriminaiely 
from candelabra, and for optical purposes execrable, as all such orna- 
mental prisms proverbially are, were examined. ‘These prisms were 
ground at angles of 45° and 90°, but were so filled with strizw that 
none of them would give a defined image by total reflexion, and some 
would scarcely give an image that could be recognized. Sunlight was 
employed, the slit, &c. being as above: to the naked eye one of the 
prisms exhibited five fixed lines, two of the prisms showed four lines, 
four of the prisms showed three lines, four showed two lines, and the 
remaining two showed one line. 

When the light from a white cloud was used, eleven of these prisms 
showed two lines, viz. F and the strong line in the blue; two showed 
three lines, viz. D, F, and the line in the blue. In examining the light 
from the clouds these prisms were not placed at more than four feet 
from the slit. 

It would seem from these experiments then, that the real difficulty is 
to find a flint glass prism which will not exhibit some of the fixed lines, 
provided its dispersive power is sufficiently high. 

New Haven, Feb. 28, 1854. 
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1. Appendix to Observations on the Homaomorphism of some Min- 
eral Species ;* by James D. Dana.—In order to exhibit the true erys- 
tallographic relations of hexagonal and dimetric mineral species, they 
are presented together in the following tables. The hexagonal species 
are in five groups, and the relations of these groups are shown by the 
symbols of planes at the head of the column. 

As dimetric and hexagonal forms are alike in having the lateral axes 
equal, the relation between the crystals of these two systems are best 
shown by the inclination of the base of the prism on a pyramidal plane. 
The calculated axes deduced from these angles may diverge, when 
these angles are the same, since in one system the lateral axes are re- 
garded as crossing at angles of 60° and in the other at angles of 90°. 


* Page 210 of this volume. 
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If we conceive of an ellipsoid of revolution tangent at its sides to the 
several faces of the prism, as the molecule of each form, it is plain 
that the angles alluded to afford a correct exhibition of the relations of 
such molecules as respects their dimensions, and therefore a true repre- 
sentation of the relations of the forms. 

There are blanks in the Tables, which are easily filled by calcula- 
tions according to the usual methods in crystallography. 

Very many of the cases of homomorphism here shown, both in 
the dimetric system and the hexagonal, and also in the groups on pages 
211 to 213, have been brought out from time to time by different 
authors. ‘The writer has simply endeavored to extend somewhat the 
groups, and exhibit their relations. The Corundum group was first 
brought to its present extent by the investigations of G. Rose, who 
added to it the rhombohedral metals, with tetradymite and red zinc ore. 
The earliest recognition of the relations of corundum, specular iron 
and ilmenite, was made by the distinguished chemist and mineralogist 
of Munich, Prof. von Kobell, in an important paper in the Jahrbuch 
der Chemie und Physik of Dr. F. W. Schweigger-Seidel for 1832,* in 
which he was also the first to point out the homaomorphism of apophyl- 
lite and anatase; of copper pyrites, braunite, scheelite, scheeletine, 
wulfenite, cerasine, idocrase, uranite and mellite, besides other facts of 
interest. 

The following important conclusions flow from the Tables. 

A. Hexaconat System.—(1.) The vertical axis in Section II is to 
that of Section las 14:1. The species of the two Sections may be re- 
garded as closely related in form if not homa@omorphous. 

(2.) The vertical axis of Section 1V is to that of Section I nearly as 
3:1, showing again a simple mathematical relation, if not pointing to 
actual equality. 

(3.) The fundamental pyramid of Section V, is nearly identical in 
angle with the intermediate pyramid 2-2 of Section I, 4-2 of Section II, 
in 2-2 of Section IV. 

(4.) The Rhombohedral angle of Section IV, is near 90°—or mostly 
between 84° and 88°; and this approximation to the angle of a cube is 
its characteristic. The pyramid 1(1P) should consequently approach 
109° 28’, (the angle of a monometric octahedron,) in its basal angle ; 
it actually varies for the species from Corundum to Iridosmine from 
113° to 117°. 

(5.) In Section V, the basal angle of pyramid 1 is near 90°, and 
this appears to be the characteristic of the species. Hence the Rhom- 
bohedral angle of the Calcite series is near 105°. Hence this rhombo- 
hedral angle is a common one among rhombohedral! species. 

(6.) Section IIL in its rhombohedral angle approaches 90° as nearly 
as Section IV, but differs in having the angle greater than 90° instead 
of less. Its vertical axis is most nearly related to that of Section I, it 
being approximately twice as long as in that Section. 

* Neues Jahrbuch der Chemie und Physik, of Dr. F. W. Schweigger-Seidel, Band 
iv, Heft. 7, 1832; paper entitled, Beitrag zur isometrischer und homéometrischer 
Krystallreihen. The writer's attention has been directed to this paper since the re- 
sults on page 210 of this volume were published; but he has not yet been able to 
consult it, except at second hand. 
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HEXAGONAL SYSTEM. 


| I. O:1 | O:2 |0:3/0:12 0:22 | 0:42 
| | 


|Coquimbite, 151° 00’ 

|Beryl, 150° 8’ | 130° 57’|120° 29/ 135° 4’) 116° 37’ 

| Pyrosmalite, 148° 30’ | 129° 12’ 3 133° 18’) 115° 13’ 
|Budialyte (R), [148° 38’ 21’|118° 40152910’ 1389 115° 20 
138° 27", 115° 20 


| Dioptuse (kt), 148° 38’ | 129° 40 152° lu’ 


Il. O:2 O:4 | 0:2] O : 4.2 


| Apatite, 150° 84 131° 35’ 112 °:6 1! 1] 

| Levyne (R), 150° 43’ | 181° 48’ ° 44 135 

|Mimetene, 150° 13 53’ |120° 185° 0 

| Pyromorphite, 150° 2 131° 26’ [120° 28 135° 32 | 

If. O:3 | O:1 |0:3/0:43-2 O:1-2 | O:2.2 

Quartz (R), 147° 35’ | 128° 1 117° 42 1° 12 132° 17 114° 27’ 

iChabazite { R), 148 32’ 124° 15 id 5 2° 5 ] se 115° 15 

Dreelite (R), 147° 

jSusannite (R), 147° 26’ 128° 03’ 51° 3’ 132° 7) 114° 197 

|Cinnabar (R), 146° 32’ | 127° 06 Li 13’ 131° 8 113° 354’ 


|Zine, 126° 57’ 
IV. O:4 | O:2 | 0:1/0:43-2 O:42 


Corundum (R), |152° 19’ 183° 37’ [122° 26'|155° 34’ 137° 44 118° 49’ 
|Specular fron( R 122° 30'|155° 372’ 137° 49 118° 53’ 
(R), 122° 30°'|155° 37 l AS 118° 53’ 
| Willemite (R), 1122° 27’ 5’, 118° 
i'Phenacite (R), | 123° 16'|156° 15’ 138° 119° 36 

| Bismuth (RB), 123° 36'1156° 31’ 139° 1 119° 55’ 
| Arsenic (KR), 122° 9'/155° 20’ 137° 26 118° 34’ 
| Antimony (R), 123° 32'/156° 28 138° 56 119° 51’ 
/Tellurium (R 122° 24/1155 137° 42 118° 48’ 
lridosmine (RB), 12) 

retradymite 118° 

Zine Ore, 128° 5’ 138° 27 119° 23’ 
Copper Mica (R 124° 9 

| Brucite (R), 119 


0:2-2) 0:42 10:22)  O:1 | 0:2 

| Pyrrhotine, 149° 53’ 119° 53’|153° 20’ 134° 52 116° 28’ 
|Greenockite, 32° 136° 2 117° 42’ 
|Breithauptite, 135° 1 116° 46’ 
|Copy er Nickel, 41 136° 117° 51 
llodid of Silver,* | 54° 49° 118° 0’ 
| Nepheline, 549133’ 136 117° 224 
Cancrinite, so 7 135° 52 117° 16’ 
| Parisite, 1) 136° 33(4)117° 50’ 
|Tourmaline, 149° 10’ | 152° 40’ 134 é 115° 49’ 
jCalcite (R), 150° 20’ 153° 45’ 135° 23 116° 53’ 
| Dolomite (R), 154° 20’ 136° § 117° 28 
Magnesite (R), | 154° 57’ 136° 56 118° 9 
|Spathic Iron (R 154° 43’ 136° 37 117° 53 
|Smithsonite (I), 155° 2’ 137° 38 118° 24 
| Dialogite (R) 154° 37 136° 31 117° 48’ 
Pyrargyrite (R) 155° $2’ 137° 42 118° 4 ’ 
|Proustite (R.) 155° 137° 118° 197 
|Millerite (kh), 142° 44 


* Relation to Greenockite is shown by Descloizeaux, Ann. d. Ch. et de Phys., [3], xl. 
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DIMETRIC SYSTEM. 


I | 0:2 0:3 | 
Tin, 151° 24’; 182° 31’ 121° 26’; 
II. O:1); O:2 | 
Zircon, 148° 52’ 187° 50’ | 118° 54’ 
Rutile, 187° 40’ 118° 46’ 
Cassiterite, 136° 26’ 117° 48’ 
(Erstedite, 
Ill. O:2i O:4 
Scapolite, 138° 38’ | 119° 36’ 
Sarcolite, 138° 25’ | 119° 24’ 
Meionite, 138° 43’ 119° 40’ 
Mellilite, 187° 43’ | 118° 48’ 
IV. O:4 O:4 O:1 
Apophyllite, 149° 30’ 138° 32’ | 119° 30’ 
Nagyagite, | 137° 80’ | 118° 87’ 
Uranite, 137° 27’ | 118° 35’ 
Anatase, 138° 238’ | 119° 29’ 
Matlockite, 138° 37’ | 119° 34’ 
Calomel, 138° 56’ | 119° 51’ 
Hausinannite, 140° 17’ | 121° 3° 
V. O:li O:1 
Romeine, 134° 17’, 124° 35’ 
Cerasine, 123° 06’ 
Chiolite, 122° 17’ 
Braunite, 125° 40’ | 
Idocrase, 2)128° 27 
Copper Pyrites, 135° 25’ 125° 40’ 
‘Tin Pyrites, 
Mellite, 1) 188° 27" 128° 16’ 
VI. O:4 O:li 
Scheelite, 138° 128° 59 
Scheeletine, 182° 58’| 122° 33’ 
Wulfenite, 122° 26 
Fergusonite. 124° 20 


(7.) Sections I, II, 1Y, may form one Group ; and Section V a sec- 
ond Group. Section Ill belongs most nearly with the first of these 
Groups. The species of either Group may not have the vertical axis 
approximately equal; but when widely unequal, the difference is in 
some simple ratio. As the fundamental pyramid is so assumed ofien 
for mathematical convenience, there may be in fact approximate equal- 
ity in some cases, where there appears now to be a multiple ratio; or 
there may be a multiple ratio, where there is supposed to be equality. 

B. Dimerric Svstem.—(1.) The vertical axis of Section | is to that 
of Section II nearly as 1:14; of Section II to that of Section IV, as 
1:2; and as it is somewhat hypothetical whether, in the last two, 3 or 
] be correctly the fundamental plane, the relation may in fact be that 
of equality. For a like reason, since 2i may be correctly plane 1, Sec- 
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tion III may also fall into the same category ; so that Sections I, II, III, 
IV, may form a single homc@omorphous Group. 

(2.) Sections V and VI have the same relations to one another as III 
and |V, and may constitute a Second homa@omorphous Group. 

(3.) In this Second Group, the basal angle of the fundamental pyra- 
mid, 1, is near 109° 28’, and the pyramidal angles also; or in other 
words, the furm approximates to the monometric octahedron, as has 
been often observed. 

(4.) In the First Group, the basal angle of the fundamental pyra- 
mid, taking Section Il as the type, is near 90°, or varies between 82° 
and 86° 

(5.) The first of the two Groups of Dimetric species, corresponds 
in molecular dimensions with Section V (or Group Il) of the Hexago- 
nal System, and the second most nearly with Section 1V (or Group |) 
of the Hexagonal System. It remains to be shown how far this rela- 
tion is an important one. 

2. On Descloizite, a new Mineral Species; by M. A. Damour, (from 
the Ann. de Ch. et de Phys.) —The specimen here described was re- 
ceived at Paris from La Plata among different ores of lead. I receiv- 
ed it from Mr. Seemann, Naturalist at Paris, who has allowed me the 
pleasure of examining it. The following are its characters : 

Crystals 1 to 2 millimeters thick, clustered ina group. Form a right 
rhombic octahedron, with the basal edges truncated; cleavage none. 
Mostly enveloped in a reddish clayey material, and implanted on a sili- 
cious and ferruginous gangue, and associated with green phosphate of 
lead, in acicular hexagonal prisms. Lustre quite bright. Color in gen- 
eral deep black ; but some of the smallest crystals have an olive tint with 
chatoyant bronze-like lustre. ‘Translucent on the edges, and the color 
by transmitted light, brown, inclining to red. On a surface of fracture, 
the color is zoned with straw yellow, reddish-brown and black ; and 
nearly clear at middle ; the brown and black colors are deepest at the 
extremities. Powder pale brown. Surfaces of the crystal, although 
shining, are generally striated, rugose, and present numerous little cav- 
ities. Scratches calcite, and is scratched by fluor: specific gravity at 
15 C., 5°839. 

Vertical prism M, 116° 25’; brachydome (top angle) 122° 6’; octa- 
hedron, 127° 10’, 88° 18’, 115° 10’, the last angle over M. 

Heated in a tube, a little moisture is disengaged at an incipient red 
heat. B.B. on charcoal it melts, and is partiaily reduced to a globule 
of metallic lead enveloped ina black scoria. After cooling on char- 
coal, the mass is surrounded by a yellow areola. Fused with borax in 
the reducing flame, it gives a glass of a green color; and on adding 
a little nitre and heating in the oxydation flame, affords a violet tint, 
characteristic of oxyd of manganese. With salt of phosphorus affords 
in the reduction flame a glass of a fine chrome-green color, which be- 
comes orange-yellow in the oxydation flame. 

Dissolves in the cold in nitric acid diluted with 6 times its volume of 
water, and leaves a residue of brown oxyd of manganese, mixed with 
a variable quantity of siliceous sand from the gangue ; the solution is 
colorless. On adding sulphuric acid to it, aflords an immediate precip- 
itate of sulphate of lead. 
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The following is the mean of two analyses : 


Oxygen. 

Vanadic acid, 22°46 3 
Oxyd of lead, 54:70 3°92 2 
Oxyd of zinc, - 2:04 
Oxyd of copper. - - - 0:90 
Peroxyd of iron, 1:50 
Protoxyd of manganese, - - 5°32 
Water, - 2:20 
Chlorine, - - - - 0:32 
Sesquioxyd of manganese, insol. in nit. acid, 6°00 
Siliceous sand, - - - 3°44 

98-88 


Excluding the oxyds of manganese, iron, copper and zinc, which are 
coloring ingredients, the mineral is a vanadate of lead, of the formula 
Pb:y. As this compound is a new one among minerals, the author pro- 
poses for it the name of Descloizite, in honor of M. Descloizeaux. 

3. Ancient Lake in the Colorado Desert; (Commercial Advertiser, 
California.)—The desert lying on this side of the Colorado river was 
traversed in the latter part of November, by Lieut. J. G. Parke and 
party belonging to Lieut. Williamson’s Surveying Expedition. 

The route pursued was from San Bernardino through the pass of San 
Gorgonio to the eastern side of the mountains, thence along the north- 
ern extension of the Colorado Desert to the emigrant trail leading from 
the Gila river to San Diego. ‘This is a portion of country never before 
explored. 

Mr. Wm. P. Blake, the geologist of the expedition, made a geolog- 
ical reconnoissance of the country passed over, and has communicated 
to the Commercial Advertiser the following interesting statement of 
facts which came under his observation. 

Our party started from San Bernardino on the 13th of November, 
and on the 16th encamped at the base of the eastern slope of the moun- 
tains, under the peak of Weaver Mt., or San Gorgonio. We had 
already encountered drift sand in ridges and low hills, and at our camp 
a high drift partly encircled a rude well dug by Indians in the clay. 
The well was about twenty-five feet deep, wide at the top, growing small 
to the bottom, where there was about a barrel full of muddy water ; this 
was reached by means of rude stairs cut in the side of the well. The 
whole was partly overshadowed by several mezquile trees, growing 
about the opening. The clay surface, in which this well was dug, was 
hard and smooth, and the bare and rugged mountain rose abruptly from 
it, with the line of junction as angular and as sharply defined as it 
could be with a sheet of placid water. 

In the morning we travelled over this floor-like surface, in which our 
wagon wheels scarcely left an impression, encountering an occasional 
sand drift which had polished the intervening bare surfaces of clay— 
when, on turning a sharp projecting ridge of the mountain, our atten- 
tion was suddenly arrested by a distinct horizontal discoloration of the 
rocks, extending for a long distance on the flanks of the ridge. On 
approaching it | found that the difference of color was due to a cal- 
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careous incrustation over the whole surface of the rocks below the 
horizontal line. ‘This crust was evidently coralline, and had been de- 
posited under water; in ils interstices were small spiral shells, similar 
to those inhabiting fresh water lakes. On examining the clay, this also 
was fuund to contain the sliells in great number, and | soon collected 
six species. The water line at this point was not more than fifteen 
feet above the general surface. Beyond this point the shells became 
exceedingly numerous, and portions of the surface were thickly cov- 
ered with shells like the ordinary “ fresh water clam.” 

We were traveling in a long, gradually expanding valley, extending 
eastward towards the Colorado, and evidently the northern and western 
extension of what has been called the ** Colorado Desert.” The south- 
ern side of this valley, along under the bordering range on the south, 
is thickly inhabited in its western part by Indians calling themselves 
Cohuillas.” We passed large villages of them during the day. ‘They 
build near springs, and their huts are completely hid in groves of mez- 
quite. ‘The squaws were horridly tattooed as well as painted, and 
manifested much interest in the advent of our wagons and such a 
number of * pale faces” to their hitherto almost unvisited retreat. 
Many of the men had often been into the settlements, and had learned 
some Spanish and accumulated quite a stock of second-hand clothing. 
Our coming having been duly heralded by smokes and excited express 
riders from one village to the other, the whole population had collected 
to gaze upon us in wonder. Old hats and odd buttons seemed to have 
been in especial demand, and were worn with much dignity on the oc- 
casion of our arrival. We camped at their last village and spring for 
a few hours, and learned the existence of traditions among them con- 
cerning an ancient lake. ‘They describe it as a wide sheet of water 
filling the whole valley; it abounded with geese and ducks; and their 
fathers lived in the mountains. ‘The waters subsided “ poco poco,” 
(little by little,) and they moved their villages down to the valley it had 
left. Suddenly the great waters returned and overwhelmed them, 
drowning many of their people and driving the rest to the mountains. 
It is their belief that the waters wil! again come in. 

At this part of the valley its width between the bounding ranges is 
probably fifteen miles, and it here widens towards the south. Our In- 
dian guide refused to accompany us further, and “ mucho malo!” was 
the only information that could be extracted from him regarding the 
section we were to go over before we could reach the emigrant trail. 
We kept under the southern mountains as much as possible, and the 
long horizontai line of an ancient beach was distinctly visible for twen- 
ty miles on the opposite side of the valley. On our side it was now 
high above our heads, following all the irregularities and sinuosities of 
the rugged granite ridges. Observing a few miles off a place that ap- 
peared accessible, | started with an assistant and barometer to ascertain 
the elevation of the line. Arriving under it, the rocks that had ap- 
peared diminutive in the distance were found to be huge blocks of 
granite, covered with the coralline growth nearly tro feet thick. Large 
masses of this had fallen off by its own weight, and rolled to the foot 
of the cliff. By the barometer, the altitude of this water line is near/y 
that of the sea level. The lowest point of the valley is probably not 
less than five hundred feet below the water line. 
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The clay surface that has been mentioned, was deposited by the 
ancient lake. It is of great thickness, and now forms the substratum 
of the desert. We found numerous deep ravines extending across our 
course, deeply cut in the clay by floods from the mountains; they 
were generally narrow, but had vertical banks often twenty to thirty 
feet high. They could not be seen until we came within a short dis- 
tance, and this often obliged the train to make long and tedious detours. 

The “* New River” of which you speak has been well known to the 
travellers of the desert since its sudden appearance a few years ago. 
The grass that springs up along its banks has hardly an opportunity to 
attain its full growth, as it is rapidly eaten off by the large droves of 
cattle and sheep constantly pouring into California from New Mexico 
and Sonora. 

I have reason to believe that this is not the first instance of the 
overflow fram the Colorado, and that it once flowed in'a much larger 
and stronger stream than now, extending along by the well, known as 
** Alamo mucho,” where cottonwoods were growing a few years ago. 
An Indian now living at Fort Yuma well remembers this stream. At 
the present time “ New River” is not a running stream, except at cer- 
tain high stages of water in the Colorado river ; it then flows backward 
frem the river towards the lower parts of the basin, and fills a series 
of local depressions which retain the water for a long time after the 
river has subsided. I crossed the dry bed of this stream between the 
pools known as the great and the little “ lagoon,” in December last; 
there was no water in it, and that in the lakes was green and charged 
with organic matter, but made excellent coffee. 

It is probable that a local change of level produced by earthquakes 
has modified the direction of New River, and the quantity of water 
admitted to its channel. 

Earthquakes are not uncommon in that vicinity. In Nov. 1852, two 
volcanoes burst out from the surface of the desert, and threw upa 
large column of steam and showers of mud; the country was well! 
shaken for many miles around, and a portion of Chimney Peak, north 
of Fort Yuma, thrown down; great fissures in the clay of the old lake 
were also opened. 

I did not find the eastern borders of the ancient lake; it is beyond 
the Colorado ; its extent and boundaries cannot be precisely determined 
until the maps of the region are completed, but itis probable that its 
area will not be less than 7,500 square miles. 

There were a series of outcrops of marine sedimentary formations 
rising above the general surface of the lake bed ; these were filled with 
the most extraordinary concretions of all sizes and shapes. The an- 
cient sea-drift abounds with silicified wood and marine fossils, all highly 
polished by the wearing action of sand. Numerous remarkable ex- 
amples of its cutting action were seen on solid rocks and the hardest 
minerals. ‘The whole region is one of peculiar interest, not only to 
the geologist, but it is highly attractive to the botanist and artist. 

The facts that | have here given will be presented more in detail, 
with others, together with observations upon the agricultural capabilities 
of the desert, in my officiai report. I may observe in connection with 
this subject, that a similiar series of dynamical phenomena are present- 
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ed on a smaller scale in the valley of the Tulare Lakes, into which the 
waters of the San Joaquin are said to flow when the river is high. 

The Gulf of California has undoubtedly extended far to the North 
of its present limits. Indeed the great ocean once washed the base of 
the Sierra Nevada and hid the interior of the country far from the 
light of day. Inthe slow, but persistent elevation of the continent 
since the tertiary era, the waters must have necessarily occupied more 
and more narrow limits, retiring from the elevated plain to the deep 
valleys until we find them imprisoned between the mountains of the 
Peninsula and the shores of Sonora. We cannot say that this elevatory 
movement has yet ceased; it is more probable that it still continues, 
although unappreciable during the comparatively momentary existence 
of man. The lake may have been originally cut off from the upper 
part of the gulf by submarine elevation ; but, as the waters covered the 
whole surface, the sands could not have been acted on or drified by 
the northwest winds to form the supposed barrier, as is suggested by 
your informant. 

4. Quicksilver Mine of Almaden, California; by W. P. Brake, 
(from a leiter to J. D. Dana, dated San Francisco, Feb. 14, 1854.) — 
I visited the Quicksilver mine at New Almaden a few days ago, and 
took a general view of it, and the establishment for the reduction of 
the ore. [| shall soon visit it again and spend several weeks for the pur- 
pose of making a full examination of the geology of the vein. 

The “ Valley of San José” is properly the southern end of the great 
valley occupied by the Bay of San Francisco. The ground slopes so 
gently towards the bay that it is hardly perceptible, and appears like a 
perfectly level plain ; the portion bordering the water is low and marshy, 
and many thousands of acres are left bare at low tides, the streams 
wander in crooked channels through the deep clay soil—reminding me 
of the great salt meadows along the Passaic and Quinnipiac rivers. 

At the time of my visit the grass was springing up and the wild oat 
was covering the smooth round hills with a rich green carpet. The 
majestic oaks and sycamores that give a park-like character to the land- 
scape were leafless, but the monotony of bare branches was relieved 
by the thick dark foliage of the evergreen oak—and although the mid- 
dle of winter, the air was as soft and balmy as in our month of May 
on the Atlantic coast. 

The works (or * Hacienda”) where the Cinnabar is reduced are two 
or three miles from the broad valley, up one of the small side val- 
leys of the mountains. The small village has the name of New Alma- 
den, and it has few inhabitants that are not employed in or about the 
works or the mine. 

The mine is about one mile from the works, and high up on the side 
of the mountain. ‘The cinnabar is brought down on mules that carry 
about 200 Ibs. each, and make two trips a day. 

I expected to find the ore in close relation with the deposit of ter- 
tiary age, and among bituminous shales, but in this [ was disappointed. 
All the tertiary beds appear to have been washed away, and hard ser- 
pentine and trappean rocks constitute a large part of the ridge in which 
the ore is found. ‘There are however large outcrops of sedimentary 
rocks, composed of alternating beds of argillaceous shales and layers 
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of flint; they are highly-tilted and much flexed. They are unlike any 
of the tertiary series that I have seen in the state, and I am inclined to 
refer them to the lower Silurian age.* 

The ore appears to be mingled with the strata of this formation ina 
series of beds and interlaminations. 

The mine and works are now under the management and general 
superintendence of Capt. H. W. Halleck, formerly of the U. S. Engi- 
neer Corps. An adit level has been run in for 900 feet, cutting the old 
workings about 200 feet below the former entrance to the mine; this 
adit is 10 feet by 10, and is well timbered. A railroad of 4 feet guage 
has been laid down throughout iis length, and all the ore and refuse 
rock of the mine is brought out in cars that are weighed as they pass 
the office of the mine, and pass to the dressing floors, or to the attle 
heap. ‘The irregularities and contorted windings of the excavations of 
the mine can scarcely be imagined ; they extend in all directions. The 
transit between the upper and lower workings is effected by means of 
stairs or rude steps cut in the slopes, often replaced by notched poles 
instead of ladders. ‘The ore has been followed and excavated wherev- 
er it could be found, and occasional pillars are lefi to support the roof, 

The prevailing opinion among the miners and others appears to be 
that there is no regular vein of the ore—that it is a “* pocket,” a “de- 
posit,” &c, 

The great width and number of the beds has confounded all ideas of 
extension or prolongation in any particular direction, and led to the 
general belief that the bed is ‘as broad as it is long,” and the mode of 
working conforms to this view. The character of the deposit may not 
be that of a ¢rue vein, but that it has a determinate extension and di- 
rection | have not the slightest doubt, and I had abundant evidence of 
the fact. There is no reason why systematic mining should not be 
practised, both on the score of economy and safety. 

The ore is divided into lenticular masses by intercalations of rock of 
variable thickness, and these are ofien filled with seams and veins of 
the sulphuret. 

Numerous veins of carbonate of lime traverse the rock in various 
directions, cutting through the ore and faulting the small veins; it also 
lines cavities in the masses of cinnabar, and is then finely crystallized, 
and sometimes contains small quantities of biiumen in cavities, and im- 
planted in globules among the crystals. 

Sulphurets of iron and copper and arsenical pyrites are associates of 
the ore, but occur in very small quantity. Gold is said to have been 
found frequently in small quantities. 1 searched for crystals of cinna- 
bar in vain, it is all massive, but presents various shades of color, and 
fresh fractures possess great brilliancy and beauty. 

The mine is so free from water that the vein is scarcely decomposed 
atany point. If this had been the case, there would probably be some 
interesting mercurial salts formed along the walls. 

The mining is principally performed by Mexicans and by Yaqui In- 
dians. ‘hese are from the Gulf of California, and are of the same 
tribe that are employed in the pearl fishery. They make excellent 

* Similar rocks (taleose and argillaceous shales and a Jasper rock) occur north of 
the harbor of San Francisco; they are more or less metamorphic, and probably not 
older than stated above by Mr. Blake.—us. p. p. 


440 Scientific Intelligence. 


miners, and endure much hard labor. One’or two Curnish men had 
recently commenced work. 

The drilling is all done with long heavy drills, and the hammer is 
not used. | saw one bed of cinnabar about 8 feet thick, into which a 
powerful Yaqui Indian was drilling a hole; the crimson vermillion 
mixed with water was flowing from it in a stream and bespattering the 
surrounding surfaces. It is really delightful to see such quantities of 
beautiful ore as are displayed in this mine. 

I was greatly pleased with the construction of the furnaces and ar- 
rangement of the works for reduction. They are an instructive exam- 
ple of the value of science united with practical skill. The superin- 
tendent has discarded all the old and complicated methods, and adopted 
a furnace in which the reduction is rapidly effected without the use of 
All the vaporized sulphur is converted 


lime, or even crushing the ore. 
into sulphurous acid by the admission of atmospheric air, thus separa- 
ting it from the mercurial vapor, and preventing a recombination in the 
condensing chambers. Some improvements can yet be made, espe- 


cially in the apparatus for condensation, as a small quantity of mercu- 
ry escapes from the chimneys in vapor and deposits the peculiar gray 
coating on their tops. 

| have before me a specimen of cinnabar from a new vein recently 
discovered in Sonora. It has been found in small quantities only, and 
is chiefly interesting from the occurrence of metallic mercury in the 
parts of the vein near the surface. They occupy small cavities in the 
rock, and are apparently derived from the decomposition of the sul- 
phuret. 

5. Conistonife.—In a recent letter from R. P. Gree, Jr., (dated Man- 
chester, Eng., March 17,) we have received a drawing of another crys- 
tal of Conistonite, which has on the angles, the planes of a brachydome, 
in addition to those of the figure on p. 133. He gives also the follow- 
ing revised angles, M: M=—97° 5’, M: e-—122° 55, M: c(brachydome) 
=117° 30’, c:e=121° 0, (top) —96° 50’, c:c¢ (base) —83° 10/, 
e:e (base) —93° 30',e:e (top) —86~ 30’. Faces not very bright, ¢ the 
brightest. No cleavage observed. When heated it gives off a peculiar 
pungent argillaceous odor, and something like the smell of burning 


paper. 
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1. On the Age of the large Tree recently felled in California; by 
A. Gray. (Read before the American Academy of Arts and Sciences.) 
—The age attained by the largest known trees is a matter of considera- 
ble interest; but it is seldom that an opportunity occurs of testing it by 
an actual counting of the annual layers of the trunk. ‘This is said to 
have been done in the case of the gigantic tree recently felled near the 
head of the Stanislaus River, on the Sierra Nevada, California, a section 
of the trunk of which, at 25 feet from the ground, and hollowed out to 
a shell, is now on exhibition at Philadelphia. The trunk of this tree 
“was sound from the sapwood to the centre ;” and its annual layers 
are very distinct to the naked eye in pieces of the wood in my posses- 
sion. The size of this tree is such as to give it a presumptive claim to 
rank among the oldest of the present inhabitants of the earth ; its length 
being 322 feet; the diameter of the trunk at 5 feet from the ground, 


Botany and Zoology. 44l 


29 feet 2 inches; at 18 feet, 14 feet 6 inches; at 200 feet, 5 feet 5 
inches, including the bark. ‘These measurements are copied from Mr. 
Lobb’s account of the tree published in England, except the height (by 
Mr. Lobb said to be about 300 feet), which | have given on the author- 
ity of the proprietor of the section now at Philadelphia. ‘This section 
was taken at the height of 25 feet from the ground, and, according to 
the measurement of my friend, Thomas P. James, Esq., of Philadel- 
phia, it is about 124 feet in diameter, including the bark. Mr. James, 
at my request, has taken careful measurements of the wood itself, ex- 
cluding the bark. The three diameters taken by him, respectively meas- 
ure 9 feet 6 inches, 10 feet 4 inches, and 10 feet 104 inches ; the aver- 
age diameter of the trunk at the height of 25 feet from the ground, is a 
little over 10 feet 3 inches. From the statements which have appeared, 
it would seem as if the layers had actually been counted, and ascertain- 
ed to be 3000 in number. ‘This surely ought to have been done ; but 
an examination of the statements does not prove that it was. Mr. Lobb’s 
statement, as definite and reliable as any, is, that “ the trunk of the tree 
in question was perfectly solid, from the sapwood to the centre: and 
judging from the number of concentric rings, its age has been estima- 
ted at 3000 years.” 

The number of layers, therefore, has only been estimated ; and we 
are not in possession of the exact data on which the estimate was found- 
ed. The data wanting are the average thickness of the layers towards 
the centre, giving the rate of the tree’s growth as a young and middle- 
aged tree, when it must undoubtedly, like other trees, have increased 
more rapidly than in later years. 

Dr. Lindley, | find, (in the Gardener’s Chronicle), has accredited the 
estimate which assigns to this tree an age of above 3000 years; stating 
that “it may very well be true if it does not grow above 2 inches in 
diameter in 20 years, which | believe to be the fact.” ‘That rate would 
indeed give 3500 layers at the height of 5 feet from the ground, 
where it is 29 feet 2 inches in diameter. But this measurement ap- 
pears to include the bark, to allow for which Dr. Lindley would perhaps 
give up the odd 500 years. ‘There is a further consideration. At 25 feet 
from the ground the diameter of the wood is less than 10 feet 4 inches. 
Here the rate of two inches in diameter in 20 years would give the 
trunk an age of only 1230 years, so that on these data, the tree in its 
youth would have been 1770 years in adding 20 feet to its stature ! 
It is evident that the trunk is much enlarged at the base, as in many 
old-trees, especially of the same tribe, such as the Taxodium, &c. 

The section of the trunk at Philadelphia has been hollowed out, by 
fire and other means, to a shell of 3 or 44 inches in thickness. Of this 
I have, through the kindness of the proprietor and of Mr. James, a piece 
of the wood, including nearly 3 inches of this section. What is now 
wanted, and what unfortunately | do not possess, is a foot or two of the 
wood from the central parts of the tree—a desideratum which may 
doubtless be supplied hereafter. The data at hand, however, will suf- 
fice for determining an age which the tree cannot exceed, unless it be 
supposed to have grown more slowly during the earlier ; of its exist- 
ence than during its later years, which is directly contrary to the ascer- 
tained fact in respect to trees in general. Now the piece of wood in my 
hands exhibits an average of 48 layers in an inch. ‘The semi-diameter 
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of the trunk at the place whence it was taken is about 5 feet 2 inches. 
If the tree increased in diameter at the same rate throughout. there 
would have been 2976 annual layers; which, allowing 24 years for the 
tree to have attained the height of 25 feet, would give it an age of 3000 
years from the seed. ‘This corresponds so closely with Dr. Lindley’s 
estimate that we may suppose him to have employed equivalent data in 


a simiiar manner. How great a deduction must we muke from this es- 


timate, in consideration of the greater thickness of the layers as a 
younger tree? The only direct data | possess bearing on this point 
are derwed from a piece of a transverse section 34 inches deep, of a 
* rail,” which the exhibitor says was taken froin the trunk at the height 
of 275 feet from the ground. As its layers, on a breadth of nearly 
éths of an inch, show only a slight curvature, it must have come from 
a part of the trunk still of several feet in diameter. On this section the 
exterior inch, nearly all alburnum, contains 90 layers ; the next 60; the 
next 45, the remaining half inch 16, making 32 to the inch. That the 
exterior layers should be thinner at this height than those near the base 
of the tree, is just what would be expected. If we apply this ratio of 
decrease of the number of layers to the inch as we proceed inwards, 
to the section at 25 feet from the ground, we should, at four inches 
within that part of the circumference which | have examined, have 
only 17 layers to the inch, which taken as the average thickness, would 
make the tree uniy 10344+-24— 1058 years old. But it is not probable 
that the thickness of the layers increases so rapidly. The data we pos- 
sess on other trees goes to show that a tree afier it is 400 or 500 years 
old, increases in diameter ata pretty uniform rate for each 20 additional 
years, on the whole, although the difference in the thickness of any 
two cr more contiguous layers, or of the same layer in different parts 
of the circumference, is ofien very great. Stull, when we consider how 
very much thicker are the annual layers of a vigorous young tree than 
of an old one, perhaps we should not be warrauted in assuming more 
than the average of 17 layers to the inch for the whole section. 

Some useful data may be obtained from a tree more nearly related 
than any other to those of California, though of a different genus, 
namely the so-called Cypress of our southern States (Z7exodium dis- 
tichum). | possess three sections of different trees of Taxodium, 
reaching from the centre to the circumference. One of these, on an 
average radius of 27 inches, exhibits 670 layers; a second, on a radius 
of 30 inches, has 525; a third, on a radius of 22 inches, has 534 lay- 
ers. The average is 576 layers to a semi-diameter of 26 inches, or 
about 22 layers to an inch. Half of this growth (13 inches radius) 
was attained at the close of the first century ; while the exterior layers 
of the oldest specimen were only the fiflieth or sixtieth of an inch ia 
thickness. We have reason to believe, therefore, that the Wed/ing/o- 
nia (as it is called) of California is at least as rapid in its growth as the 
Taxodium. We may safely infer, | think, in the absence of other 
data, that when the tree in question had attained the size of 26 inches 
in semi-diameter, it was only 576 years old. If therefore we suppose 
it to have increased at the intermediate ratio of 35 layers per inch for 
the next 26 inches, and at the actual rate of the last century (as ascer- 
tained by inspection), namely at 48 layers per inch, for the remaining 


10 inches, we should assign to it the age of 2066 years as its highest 
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probable age. I think it more likely to be shown, when the wanting 
data are supplied, that the tree does not antedate the Christian era. 
There are said to be 80 or 90 such trees, of from 10 to 20 feet in di- 
ameter, growing within the circuit of a mile from the one felled. 
When the next of these venerable trees are wantonly destroyed, it is to 
be hoped that its layers will be accurately counted on the whole sec- 
tion, and the thickness of each century’s growth carefully measured on 
the radius. 

The tree in question is a near relative of the Redwood of California, 
namely the Tuxodium sempervirens of Don, of late very properly 
distinguished as a separate genus under the unmeaning and not eupho- 
nious name of Sequoia, a tree now grown in England, and sparingly 
also in our own vicinity, where it is barely hardy. My friend, Dr. 
Torrey, has for nearly a year possessed specimens of foliage of 
this tree, which he took to be a new species of Sequoia. The fruit 
and branches of the juniper-like foliage (probably only one form of a 
dimorphous foliage, whic h is common in Cypressinee) having been re- 
ceived in England from Mr. Lobb, by Dr. Lindley and Sir. Wm. 
Hooker, they have recognized in this tree the type of a new genus, 
distinct from Sequoia, to which the former has given the name of Wel- 
lingtonia, ‘The wood is, | believe, much the sume as that of Sequoia 
sempervirens, which tree also attains a gigantic size. The principal 
characters yet ascertained are that the cones of Wellingtonia are ob- 
long and have a thick woody axis. Additional materials are needed to 
confirm the genus, if such it be. 

2. Synopsis Plantarum Glumacearum, autore E. G. Stevnve, fase. 1. 
Graminemw, p. 1-80. Stuttgart, 1854. Imp. 8vo.—The characters, in 
this new revision of Grasses, are about as full as those of Kunth’s 
Enumeratio Plantarum: the references less full. The large page is 
compact and in double columns, so that eleven such fasciculi may, as 
propose d, comprise the known Glumaceous plants. This fasciculus 
takes in the Oryzea, the Phalaridee (in which Zea is still included !) 
and the greater part of the Panicea,—among them 568 species of Pa- 
nicum ! without reaching the end of that genus. <A proper study would 
reduce the number of species fully one-half, A. G. 

3. Lindley’s Folia Orchidacea: part 5, was published in February 
last. It comprises 8 genera, of which the principal as to number of 
species are Brassia, Sobralia, and Calogyne. A. G. 

4. Epistole Caroli a Linné ad Bernardum de Jussien Inedita, et 
mutue Bernardi ad Linneaum; curante Adriano de Jussieu, (Ex Act. 
Acad. Art. et Scient. Amer. ser. nov. tom. v.) i854 pp. 54, 410.— 
It is anna it singular that the correspondence of these two founders 
of modern botany should have remained so long unpublished (except- 
ing translations into English of several of the letiers published by Sir 
J. E. Smith) ; and it is not a little remarkable that it should at length 
be given to the world in this country, as a contribution by the lamented 
ee to the publications of an American scientific society of which he 
was a distinguished foreign member. ‘The notes furnished by Adrien 
de Jussieu possess the sad interest of having been the last scientific oc- 
cupation of the last of the Jussieu’s. ‘The publication makes a part of 
the forthcoming half-volume of the Memoirs of the American Academy 
of Arts and Sciences. The greater part of the extra copies printed 
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have been forwarded to the family of the editor for distribution among 
his scientific friends, A. G. 

5. Localities and Habits of certain species of Insects, &c. ; by J. 
P. Kiartano.—In vol. xiii, page 336 of the Amer. Jour. of Science, 
were described the Libythea Bachmanii and the Macroglossa balteata, 
from solitary specimens, captured many years since at Poland, O., lit- 
tle was known respecting them. Additional facts in regard to their 
localities and habits have been recently obtained. : 

loJune last, while visiting the late Wm. Jenison,* of Dayton, I found 
several specimens of the first named insect in his collection. He in- 
formed me that they visited his gardens every year, in rather limited 
numbers, but he had never discovered them in their larva state. 

Subsequently Dr. Hoy, of Racine, Wis., furnished me with many 
fine specimens. From him I learn that during a brief period of about 
two weeks, they resort in great numbers to the flowers of the garden 
raspberry, (Rubus !dzeus), and are seen at no other time. During their 
sojourning they doubtless deposit their eggs on some species of vegeta- 
tion, which affords appropriate food for their larva. Whether their re- 
sort to the flowers of the raspberry is for that purpose, or to obtain food 
for themselves, has not been ascertained. It is evident that one brood 
only can be produced in a summer. 

The Macroglossa I found in Dr. Hoy’s cabinet, as also in Gov. Far- 
well’s collections at Madison, Wis., and learned that it is occasionally 
seen in different parts of that state. In its habits it is said to resemble 
the Sesia pelasgus. 

From what | have ascertained, I conclude that the Libythea is some- 
times found as far east as Boston, Mass., but that both it and the Macro- 
glossa belong more appropriately to sections of the country west of Ohio. 

The crustaceous animal, closely allied to the Palemon vulgaris of 
Say, taken by Prof. Baird at Port Sarnia, in Canada, I have recently 
captured in Rocky River, seven miles west of Cleveland. This animal 
Prof. Dana has, | believe, decided to be specifically new, and related in 
genus to Anchistia of the Palemonide. 

IV. Astronomy. 

1. Comet V, 1853, (Astron. Jour., No. 67.)--This comet, discovered 
by Mr. Van Arspace, on the 25th of November last, was observed at 
Gottingen by KiinkerFugs, on December 2. Professor S. ALEXAN- 
per, of Princeton, N. J., has obtained the following elements of its orbit 
from Van ArsDALe’s observations of Nov. 30, Dec. 27, and Jan. 21. 


T. 1854, Jan. 54-77967, M. 'T. Greenwich. 


Long. of perihelion, - : 55° 15 7” ) Mn. Eqnx 
“asc. node, - - - 827 § hh. 

Inclination, - 66 1153 

Log. of perihelion dist. : - 0-3097879 


Motion retrograde. 


* Mr. Jenison died in July last. His was a life of vicissitudes. He was at one pe- 
riod a student of Comte Dejean. In the retired situation in which he spent a number 
of the last years of his life, near Dayton, O,, amusing himself with horticulture, and 
almost every branch of natural science, his amiable disposition, talents and attain- 
ments, were neither known nor appreciated. He was an accurate and intelligent 
entomologist. 


Miscellaneous Intelligence. 445 


2. Obituary.—Professor A. C. Petersen, (Astron. Jour., No. 68.) 
—This eminent astronomer has recently closed his earthly labors, For 
many years he had been connected with the Observatory at Altona. 
His numerous contributions to the Astronomische Nachrichien continued 
through twenty-five years, attest the extent and value of his labors. 
On the death of Schumacher, in 1850, Dr. Petersen succeeded him in 
the direction of the Observatory, and in the editorship of the Astr. 
Nach. “The mantle of the illustrious Schumacher seemed to have 
fallen upon Petersen. ‘To him, in conjunction with Professor Hansen, 
was bequeathed the direction of the priceless Astronomische Nachrichten 
to which a large portion of many years of his life had already been 
devoted. To him was confided also the direction of the Observatory 
of Altona. And he possessed in a signal degree the noble qualities of 
heart and soul which have endeared the memory of Schumacher to all 
who knew him. Warm hearted, unselfish, true, devoted to science, to 
duty, and to his friends, he has left a void which it will not be easy to fill.” 


V. MiscELLANEous INTELLIGENCE. 


1. Abstract of Meteorological Observations made at Burlington, Vt., 
in 1853; by Z. THompson.—Location, Lat. 44° 29’, Long. 73°°11, 
one mile east of Lake Champlain and 256 feet above it, or 246 feet 
above tide. 


1853. THERMOMETER. | BAROMETER. 
Months. Mean Highest. Lowest.! Range. Mean. | Highest. | Lowest. | Range. 
January, . . 19°63 45 |-ll | 56 | 29°76 | 3045 | 28°54 191 
February, . 2147 47 }-10 | 57 29°68 | 30°13 | 2886] 1-27 
March, . . | 3277) 54 | 1 53 | 2957 | 8028 | 2884] 1-44 | 
April, . . | 4258 | 77 22 55 | 2963 | 3000 2870! 1:30 
May, . . . | 5519| 87 27 | 60 | 2965 | 3008 | 2930] 
June, ... 67°27 9+ 43 51 | 29°72 | 3002 | 2940 62 
« « 68°70 90 50 40 29°71 | 29°94 | 2939 | ‘55 
August, . . 6815 | 95 14 51 2965 | 2990 | 2928] 62 
September, . 59-48 93 30 63 | 29°70 | 2997 | 2910 | ‘87 
October, . . 4702 | %0 23 | 47 | 2967 | 3014 | 29°09 105 
November, . 37°27 62 9 53 | 2993 | 3050 | 29°09 141 
December, . 22°94 42 -4 | 46 29°67 | 8001 | 28°74 | 1:27 
Annual mean, 45 21 “95 -11 29°69 "30°50 28°54 | 196 | 
1853. WINDS. WEATHER. SNOW. WATER. 
Months. N. IN.E. E. Ss. 8. W.) W. iN. W Fair. Cloudy. hes "Inches. 
January, 12/3 /0/1/)10' 8] 18 | 16 14 | «1-22 
February, 10;1/1/4 8 13 15 | 29 3°94 
March, 3 4/1/:1/2 8 1;5/ 9 21 10 14 1-70 
April, 11 3 v1 9 14 2°25 
May, 211) 13 0 3°95 
June, ¢ 16 1; 4! 8 25 5 0 1-74 
July, 6/3! 8 24 7 0 3°12 
August, 8'1/0/]1 15 1 2 26 5 0 346 
September, 2/172); 1] 8} 21 9 0 5°67 
October, Sin se 6 6 20 11 4 3-04 
November, 8'1/\)0/]2/;11! 1/2) & 15 15 7 217 
December, 10;1\0]2/| 14 1; 2 17 14 8 079 
9414 8'17 144 18 26 44 ' 236 | 129 90 8305 
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The results given in the above tables are derived from three daily 
observations, made at sunrise, 1 p. M., and 9 Pp. M. 

The mean temperature of 1853 was one-half of a degree warmer 
than the average of the preceding 15 years. The warmest day was 
the 12th of August, the mean heat of which was 834°; and, on the 
same day, the thermometer was highest in the shade, standing at 95° 
at3p.m. The coldest day was the 26th of January, which averaged 
— 3°, or 3° below zero; and the greaiest cold was — 11°, on the morn- 
ing of January 27th. 

The barometer was highest on the 27th of November, when it stood 
at 30.50 inches, and lowest on the 24th of January, standing at 28 54 
inches, showing a range for the year of 1°96 inch. 

The range of the thermometer was 8° less, and that of the barom- 
eter 0°27 inches greater than in 1853. 

The fall of water in rain and snow, was just 1 inch more than the 
mean anoual fal! in the preceding fifteen years, (which was 32-05 
inches) and 4°23 inches more than in 1852. The fall of water in De- 
cember, 1853, was less than in avy December in the preceding 15 
years, and less than half the average for December, that being about 
2°5 inches. 

The fall of snow was 13 inches less than in 1852, and 19 inches 
more than in IS51. During the year there were 54 days of tolerable 
sleighing,—the same amount as in 1852. The broad part of Lake 
Champlain, opposite Burlington, was closed with ice about the 29th of 
January, for two days, but opeved and did not close again till the 20th 


of February. From that time it remained closed, for the most part, 


till the 10th of April; but the ice was, all the while, considered unsafe, 
and teams ventured to cross only for a short time about the middle of 
March. Steamboats appe ared on the lake the 12th of April. The 
lake was highest about the 29ih of May, and was then 18 inches be- 
low the extreme high-water mark of May, 1847. It was lowest on the 
8th of September, being then 6 ft. 8 in. below high-water mark, show- 
ing a change of level in 1853, amounting to 5 ft. 2 in. 

The following indications of the advance of spring were noted : 

March 22d, Robins and Long Sparrows seen; 25ih, Blue Birds, S. 
Wilsonii ; 26th, Cherry Birds, B. Carolinensis. 

April 18th, White-bellied Swallow, H. bicolor ; 24th, Liverwort in 
blossom, H. triloba ; 26ih, Toads and Frogs heard ; 291h, Red Maple, 
A. rubrum; White Elm, U. Americana; Barn Swallows, H. rufa. 

May 91h, Tree Toads, H. versicolor ; 13th, Bobolink, I. agripennis ; 
17th, Plums in blossom; 2ist, May Bugs, M. quercina ; 22d, Pears in 
biossom ; 26th, Crab Apple, Siberian ; 27th, Common Apple. 

The appearances of the Aurora Borealis at Burlington in 1853, noted 
in my journal, were as follows : 

January 4ih, A bright glow in the N., but no distinct arch ; 6th, ibid ; 
Sth, a distinct arch in N. E. at 7 pv. M. 

February 8th, Glow of light in N. W.; 14th, a well formed arch, 
12° high at 9 Pp. 

March 7th, Faint Aurora at 8 Pp. m.; 8th, very splendid from 8 to 
10 p m.; 10th, ibid, with a well defined flat arch, 15° high at 10 P. ™.; 
30th, faint. 
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April \st, Aurora Borealis in N. E., arch 10° high at 9 p. mw; 5th, 
Aurora very splendid, commenced as the clouds dispersed a little be- 
fure 9 ep. M., and increased in brightness till 10. At 94 it consisted of 
an exceedingly bright glow in the north, rising nearly to the pole-star. 
At 10 it rose considerably above the pole, with numerous bright pillars 
of light lower down; 7th, a very fine Aurora, with the principal arch 
nearly stationary from 84 to 10 pv. m., and its vertex about 10° high ; 
10th, faint. 

May \st, Faint Aurora low in the N.; 2d, meteor very splendid, at 
8 faint, at 84 a regular arch from Eto N. W., 6° above the pole; at 
8" 55" a corona formed 8° S. W. of the zenith, with the radiations 
very distinct and beautiful. ‘The meteor was very changeable, and the 
streamers at times exhibited a dazzling brightness. 4th, faint Aurora, 
with no distinct arch; 6th, ibid; Tih, ibid ; 3lst, ibid. 

June 2d, Aurora Borealis faint; 8th, ibid; 9th, ibid. 

July 4th, Faint Aurora; 10th, ibid; 12ih, fine Aurora, with stream- 
ers flitting rapidly at 94; 23d, faint Aurora in N. E. 

August 3\st, Slight Auroral light. 

September Ist, Fine Aurora, commenced at 9 P. m. and continued 
through the night; 2d, very fine Aurora which continued through the 
night,—at 9 p. M. there was a flat arch under the pole, 15° high; 3d, 
another fine Aurora, with a distinct arch under the pole, 25° high at 9 
M.; 10ih, faint Aurora; 24th, ibid, 

October 3\st, Slight Aurora low in N. 

November Ist, Ibid. 

December 4th, Beautiful Aurora, bright arch low in the N.; 8th, 
faint Auroral light in N. 

2. Extract of a letter from Colonel J. C. Fremont, respecting his 
Explorations for the route of a Railroad to the Pacific. 

{ The letter from which extracts are here given was prepared by Col. 
Fremont for publication shortly before he set out on his journey, but for 
particular reasons it was not printed at the time. ‘Those reasons no 
longer exist, and it is now proper that the letter and extracts from 
the correspondence of Col. F. should be given to the public. The 
name of the person to whom the principal letter is addressed need not 
be given. ] 

** My own journeys through our interior mountains had already in 
1847 satisfied me that a direct railroad route ought to be searched for 
along the parallel of 38° 39’. Information acquired from all sources 
led me to believe that this range of country was certainly practicable, 
and that the most important points on either ocean might be connected, 
by a line which should be direct, and at the same time penetrate the 
mountains through a region admirably adapted for settlement and culti- 
vation. With this view | had embraced in my original plan of explo- 
rations, (and so stated in one of my published journals,) an examina- 
tion of the central section of the Rocky Mountains; comprehending 
the Three Parks, with the numerous valleys which enclose the head 
waters of the South Platte, the Arkansas, and the Del Norte on the one 
side, and the sources of the East Fork of the Great Colorado on the 
other. 
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Since 1847 my attention has been continuously occupied with this 
line, and with this section of the Rocky Mountains through which I 
have proposed that the great road should pass, entering the valley of 
the Colorado through the valley of the San Luis or Upper Del Norte. 
Tu this point my own examinations have been extended, with the satis- 
factory result of finding a way easy and good, through a broad and 
fertile country, allowing straight roads and choice of lines with contin- 
uous and expanded settlements. Such a line seems to comprehend all 
the advantages which ought to be combined in a trunk road to the Pa- 
cific. It is direct, central, and feasible of construction; it commands 
the most practicable pass, and best known route for a branch road into 
Oregon, and wou!d be the means of forming a new and great state of 
this Union—the Switzerland of America. 

With these views | attempted, but was prevented from exploring it in 
1847. In 1848 | resumed the attempt in an expedition which was de- 
feated in its complete result; but was successful so far as it went, and 
completely successful so far as it realized my own idea. 

About this time finding myself owner of a property which promised 
to be of extraordinary value, | conceived the idea of wholly devoting 
it, as far as it would go, to the prosecution of the work; and on my 
return to Washinvion in 1850, | communicated it to Mr. Francis P. 
Blair and other friends, who highly approved of my plan, and through 
whom, without design on my part, it reached the public press. 

lu the fulfillment of this plan | visited England with the expectation 
of engaging foreign capital in the development of the property, so as 
to make it available to the enterprise. Protracted delays and difficul- 
ties growing out of the contest for my property with the government, 
blunted or paralyzed my efforts, and | had succeeded only to a limited 
extent, when information of the general movement at home in favor of 
the railroad reached me. I immediately arranged my affairs for an ab- 
sence of six or eight months, provided the necessary instruments, and 
started for Washington. On my arrival | found the [U. States] explo- 
ring parties were fully organized, and the Government commands al- 
ready disposed of. Finding myself prepared with time and instru- 
ments, and fairly engaged in the enterprise, which properly formed a 
continuation of my own plans, | have decided to carry it out by my 
private means. ‘The property above referred to had diminished in 
value from the litigations of the United States ; much of its absolute and 
immediately available wealth had been carried away, but it had become 
better defined, and I had recently received in England an offer of two 
millions [of dollars ?] for half, dependent upon recognition of title. This 
realization of the property has been again subjected to indefinite delay 
by the recent appeal of the Government from their own tribunal, but I 
have decided to invest it, whenever it becomes available, in that part of 
the road which shall go through the state of California from San Fran- 
cisco to its western frontier, at whatever point the road from the East 


should strike it. 

Under this deprivation of resources, I can only go on with one 
branch of my intended enterprise, that of completing my examinations 
of the country between the Upper Del Norte and the valley of the San 
Joaquin. Upon this line I propose to make a double examination— 
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going out before the snows fall, and returning in mid-winter. A winter 
exploration, in making me acquainted with the depth and prevalence of 
the snows, and the extent of their impediments to winter traveling, 
would euable me to judge practically of some points very material to 
the right decision of the question. 

The field of operations reaches over an expanse of mountain wilder- 
ness extending the whole length of our domain from north to south. 
In view of the enduring and unchangeable character of the work, no 
line can be considered approximately determined until all possible in- 
formation should have been obtained, so that the best route, under eve- 
ry aspect for the country, may be adopted. To meet the actions of 
the next Congress, will give ample employment to all the labor that 
can be brought to it, and my examinations therefore must necessarily 
contribute to the mass of materials for the solution of the question. 
Whatever may be the results at which I arrive, they shall be fairly 
communicated to the public, as an element in aid of their decisions. 

Finally, and above every other consideration, | have a natural desire 
to do something in the finishing up of a great work in which I had 
been so long engaged. I do it with the object and the hope of adding 
to the favorable considerations which (| may be permitted to say) have 
recognized the disposition | had already shown to serve the country. 
A deference to this favorable opinion, which I should regret by any act 
to impair, makes the occasion for the present letter. 1 felt that some 
explanation was due to the public for taking part as a private individual 
in this public concern, and was unwilling to leave the motives of the 
present journey exposed to misconstructions. I judged therefore thata 
clear statement of them would not be considered improper or un- 
called for.” 

Soon after Col. Fremont started on his journey, illness forced him to 
return to St. Louis for medical aid. The exposures of the winter of 
1848 had fastened upon him a painful affection of the left leg which 
had become “ neuralgic sciatica.” He had been free from it for a year 
or more, but the great change of living seemed tuo develop it again. 
After a delay of just a month, he was able to make a second start, 
leaving Westport the 21st of October. During his illness, his party, 
which consists of some twenty-two men (half being Delaware Indians,) 
waited for him about a hundred and fifty miles from the frontier. On re- 
joining them, Col. Fremont wrote that the animals were all in bad travel- 
ing order, as the grass was gone, and they were not near to any fort or 
trading post where corn could be procured in its place. From this 
cause he anticipated much delay, as his last letters prove was the case. 
His own health however was so entirely restored, that, with the success 
of his daguerreotypist, and some other causes of satisfactica, he writes 
in confident good spirits of his ultimate success. The next steamer 
from California may confirm all his hopes; for it is only reasonable to 
suppose his calculations may prove just, and that he will have reached 
San Francisco in February—about a month since. 


Extracts from letters from Bent’s New Fort, Nov. 24, 1853. 


* The expedition so far, has been successful enough to gratify all 
our expectations, both in its general results, and in its particular object. 


450 Miscellaneous Intelligence. 


Our way forward now will in a few days become a struggle with the 
winter, forcing our way on and preserving the lives of men and ani- 
mals, while at the same time we carry on the work uninterruptedly. 
It will amount to a wintering in the mountains, but will be a progressive 
one, and will fulfill all the requisitions of a winter there, as the two 
months of December and January exhaust the strength of the winter. 
* * * * Without some bad mischance, you may expect when 
you next hear from me, to learn of good results.” 


**Qur condition as regards the efficiency of the camp in animals, is 
very bad, as regards the work we have done and are doing, very good. 
Provided we can reach the San Jowquin valley in the same position, our 
main object will be accomplished. Before reaching this place, we had 
lost thirteen animals. I arrived here with difficulty, traveling 10 or 12 
miles a day, and having‘ nearly all my party on foot. Iu the early part 
of the month we had encountered severe weather, the daylight ther- 
mometer being at 15° and 17°, and the buffalo had so eaten off the 
grass, indifferent as it was, that our animals were nearly starved. [am 
determined to carry this enterprise through. We will fight with the 
winter, and every other obstacle, to the end, prudently and cautious! yy 
but never giving way. In the mean time, we shall do a valuable work. 
The astronomical, barometrical, and topographical work all goes on 
well. After surmounting some difficulties wlse h required much skill 
to remove, the daguerreotypist has been eminently successful, and we 
are producing a series of pictures of exquisite beauty which will admi- 
rably illustrate the country. Every successive picture improves upon 
its predecessor, and those of yesterday were jewels. They were of 
the Cheyenne village here among the timber. As we go on, and the 
mountains rise before us, the views will become more interesting. 

The coal formation re-appears in this neighborhood, and | have be- 
come acquainted with a locality where the coal-beds are said to be de- 
veloped largely. The coal hus been tried and found to burn perfectly 
well. It is near the line of the Road. 

It will probably be two months yet before I can reach San Francisco, 
as | must move slowly through the mountains. Notwithstanding the 
early cold, we may yet have a mild and open winter. For the last 10 
days the weather has been beautiful; yesterday and to-day even quite 
warm at mid-day—not a particle of suow to be seen, and this, as Dr. 
Ebers remarked, when all Germany is covered with three feet of snow.” 


3. On the Action of Alkalies on Rocks ; by M. Devesse, (communica- 
ted for this Journal by the author.)*--In order to study the action of 
alkalies on rocks, | have taken the powder of the rock under trial, and 
have heated it with a solution containing a quintuple weight of potash ; 
I have then determined what substances were contained in the potash 
solution. 

As a large number of rocks contain water, after I have dried the 
residue from the action of the potassa and determined its weight, I 
bring it to a red heat and take anew its weight; in this way 1 have 
obtained for different rocks the following comparative resullts : 


* This paper should have had a place among the articles of this number. 


Alumlaa 


Miscellaneous Intelligence. 451 


Tra- \Tra- Perti- Reti- Reti- Per-| Ob- | Ea- Pala- |Mela-  Ba- | Black} Por- 


chyte chyte nite, nite.| nite, lite. sidian! rite. gonite/ phyre salt | jphyry 
Silica dis lved by potasn, 36-00 17°06 1940 12 23, 950 19°55 18391145 705 | 850 | Tu) 460 | 535 | 
ir 85 378) 1°55 210 | x20 | 260) 


239 375 1°16 1251 


Total loss of rock 


after calcination ( 37:85 27°27 30-15 17°89 16 55 26-85 2444/17 20 18-60 |18-41 1535) 8:50 5°80 | 


of the residue 


I. Brownish red Trachyte with gray globules and blackish mica, from Hungary. 

IL. Trachyte “ molaire,” with a little orthoclase and mica, from Hungary. 

IIL. Blackish brown Pertinite, from Planitz. 

IV. Globulous Retinite of a maroon-red color, from Meissen. 

V. Retinite without lustre, and very resinous, from Sardinia. 

VI. Grayish white and black Perlite, from Cape de Gata. 
Vil Deep black Obsidian, from Lipari. 
VILL Arygillaceous Eurite, of a brick-red color, from Saxony. 
IX. Yellowish brown Palagonite, with a resinoid paste, from Iceland. 
X. Melaphyre with a dark green paste containing greenish-white Labradorite, 
from Belfahy. 
XT. Basalt with a biackish paste and crystals of Augite, from Bohemia. 
XII. Black Vesuvian Lava, from the stream of 1819. 
XIIL Quartziferous porphyry with a cellular paste of a reddish-gray color and 
much glassy quartz, from Saxony. 

The following general conclusions may be deduced : 

When a rock is attacked by an alkali, some alumina as well as silica 
is removed, with also some water, potash and soda ; besides also a little 
lime, magnesia, and traces of oxyd of iron. The amount of silica re- 
moved exceeds that of all the other substances. 

The alumina and water follow next after the silica in amount removed. 

Granite is not thus attacked when boiled with an alkaline solution ; 
Quariziferous Porphyry is feebly attacked, losing only some hundredths. 
Lava, Basalt, and Melaphyre, lose less than 20 per cent. 

Trachyte, Retinite, Perlite and Obsidian, suffer the largest loss, but 
not exceeding 40 per cent. 

A rock containing water is attacked much less readily by alkalies af- 
ter it has been calcined ; for the Perlite of Cape de Gata, for example, 
the loss before and afier calcination, is nearly as 24 to 1. 

A rock is much more easily attacked when partially decomposed. 
Argillaceous Eurites or Kaolins, which are only decomposed granitic 
rocks, experience a much greater loss than the granitic rocks. 

Other things equal, the action of the alkalies is greater the larger 
the amount of silica, or the less crystalline their structure, and the less 
of hyaline quartz they contain. 

The viireous rocks, which contain little or no quartz, like Retinite, 
Perlite, Obsidian, Trachyte, are strongly attacked by alkalies. 

On substituting alkaline carbonates for the alkalies, certain rocks, and 
especially the vitreous, are still attacked, but to a less extent. 

The facility with which the alkalies and even the alkaline carbonates 
attack rocks, shows that it is difficult to use them for separating the free 
or immediately soluble silica which may exist in a rock, especially 
in clays and kaolins. 

I observe, also, that in obsidian, for example, the silica which is dis- 
solved is not free silica, but it is in the condition of a silicate attackable 
by the alkali ; so also with Retinite, the silica is not in the state of opal, 
as generally regarded, but in that of an attackable hydrosilicate. Ina 


I 
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word, in all vitreous or porphyritic rocks, hydrated or not, the silica 
is in combination, forming a compound, not definite, which the alkali 
attacks, and which is the paste of the rocks. 

The waters of infiltration which penetrate rocks contain always 
small proportions of alkaline salts, even near the earth’s surface; and 
hence it is obvious that these salts should contribute towards the de- 
composition of the rocks and the formation of pseudomorphs. But at 
a small depth below, the waters are more largely charged with alkaline 
salis, and both temperature and pressure increase rapidly ; they may 
attack, therefore, quite strongly, the rocks with which they come in 
contact; as happens notably with mineral waters, geysers, and other 
results of volcanic action. Consequently the action of alkalies or of 
alkaline salts on rocks plays an important part, not only in the forma- 
tion of pseudomorphs, but also in the chemical reactions which take 
place in the interior of our planet. 

4. On the Prosopite of Scheerer ; by Jamrs D. Dana.—Prosopite 
is described as a new mineral by Scheerer in Poggendorff’s Annalen, 
No. 10, 1853, p. 315. The mineral occurs at the ‘Tin mines of Alten- 
berg in crystals altered mostly to a kaolin; and from some qualitative 
trials of unaltered portions, it is supposed to consist of aluminium, cal- 
cium, fluorine and water. It had been regarded as a pseudomorph after 
Heavy Spar: Scheerer recognizes its relations to that species in the 
angles, aod also marks differences; Heavy Spar has the three angles 
77° 43’, 128° 36’, 105° 24’, and Prosopite correspondingly 77° 30’, 
132°, 1164°. Unlike Heavy Spar, the crystals are hemihedral. The 
faces of the crystals are dull, and admit of measurement only with the 
common goniometer. Scheerer suggests that the formula may be 
CaF+-AlF%, analagous to that of Heavy Spar which is Ca0+S0%, 

This comparison with Heavy Spar does not exhibit its true affinities. 
In fact the angles are a/most identical with those of Datholite, with 
which it also agrees in its hemihedral character. ‘The following angles 
show this resemblance. ‘The planes of Datholite here referred to will 
be learned from the figures on page 215 of this volume. 


Datholite. Prosopite. 
i2 : i2 = 76° 44’ i2 : i2 — 77°-78° (—d : d’ of Scheerer.) 
O : 2i = 135° O : 2i = 135° (—C : B) 
2 : 2 (adj.) = 131° 52’ 2 : 2 (adj.) = 132° (== : 2’) 
Qi : (top) 115° 26 (top) — 1164° (=o: o’) 


l : 

23 : 23 (adj.) = 118° 9’ 23: 23 (adj.) = 119° =(t: 

Owing to the disguised character of the mineral, it was named Pros- 
opile from Q00unme1ov, a mask—a name certainly well deserved. 

The symbols of the planes used above become Naumann’s on insert- 
ing a P, and putting @ fort. The plane i2(a@P2) is that usually 
considered 

5. Geological Survey of Tennessce.—The State of Tennessee has 
ordered a Geological Survey of its territory, and appointed to the 
work Prof. J. M. Safford of Cumberland University, Tennessee. The ap- 
pointment is a most excellent one. Professor Safford is well prepared 
for the duties, and his final Reports will, beyond doubt, prove both val- 
uable and honorable to the State and to science. 
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6. Telegraphic Longitude at Brussels —Under this title, the Athe- 
neum of January 14th, states that the American method of determin- 
ing difference of longitude by means of the Electric Telegraph, has 
at last been introduced into Europe. “The Royal Observatory at 
Greenwich is now permanently connected by one line of wires with the 
South Eastern and Electric Telegraph System, and by another line 
with the System of the Submarine and Electric Telegraph.” At the 
observatories of Brussels and Greenwich, about 3000 signals have been 
observed simultaneously for the comparison of the two transit clocks. 
The lines are available also for experimenting on the time occupied by 
the passage of the galvanic pulse from Greenwich to Brussels and the 
reverse. And from the observations thus far made, it appears that the 
time is “ pretty accurately one-tenth of a second.” ‘ Rapid as is the 
velocity which this implies (about 2700 miles per second, supposing the 
velocity uniform along the whole line) it is much less rapid than that 
found in the experiments with Edinburgh (about 7600 miles per second), 
and still less than that determined on some of the American lines 
(about 18000 miles per second). ‘The difference undoubtedly depends 
on the circumstance that the greater part of the line to Brussels is subter- 
ranean and submarine, which position of the wires, without in any de- 
gree impairing the insulation (which, perhaps, is the most perfect in 
the world), does by an ill-understood effect of induction, greatly retard 
the speed of transit.” 

It is expected that before long Greenwich will be connected in a 
similar way with the French and Dutch observatories, and these with 
others over Europe. 

“* Nearly the whole of Europe is now covered with a net of geodetic 
triangulation, connecting the western coasts of Ireland and France 
with the interior of Russia and borders of Turkey. ‘The combination 
of the geodetic measure with the ascertained difference of longitude 
will afford one of the best materials for the measure of the earth.” 

7. The Werld of Science, Art and Industry, illustrated from Exam- 
ples in the New York Exhibition, 1853°54. Edited by Prof. B. Sittt- 
MAN, Jr., and C. R. Goopricu, Esq., aided by several scientific and 
literary men. With 500 illustrations, under the superintendence of C. 
E. Dopler, Esq. 200 pp. 4to., New York, 1854, G. P. Putnam.—This 
work, independently of the great number and elegance of its illustra- 
tions, has a high value as a record of the Exhibition at New York in 
1853, and also on account of the many essays it contains on subjects 
connected with the recent progress of practical science and the va- 
rious arts. 

8. The Electro-Magnetic Telegraph ; by Lavrence Turnsutt, M.D., 
2nd edition, revised and improved, illustrated by numerous engravings. 
264 pp. 8vo. Philadelphia, 1853. A. Hart.--This work on the Tele- 
graph is practical, scientific and historical, and the best exposition we 
have of the American system. Moreover, in an appendix it contains 
several important telegraphic decisions and laws. The work would be 
improved by an account of the application of the Telegraph to the de- 
termination of longitude. 
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9. Outlines of a Mechanical Theory of Storms, containing the true [?] 
law of lunar influence, with practical instructions to the navigator, 
to enable him approximately to calculate the coming changes of the 
wind and weather, for any given day and for any part of the ocean ; 
by T. Barnett. 246 pp. 12mo. New York, 1854. D. Appleton & Co. 

10. Fownes’ Chemistry for Students —-A new edition of this well es- 
tablished and valued work has just been published by Messrs. Blanchard 
& Lea, of Philadelphia, from the last Lond. edition by Drs. Bence, Jones 
aod Hoffman. ‘The American edition is edited with care by Dr. Bridges. 

11. A Manual of British Mineralogy; by R. P. Gree, F.G.S., and 
W.G. Lerrsom. 8vo. Price £1 1s.--The British Mineralogy of 
Messrs. Greg & Lettsom is now in press and its appearance is prom- 
ised in the course of the season. The work, as we learn, and should 
infer from our knowledge of the authors, will be a thorough treatise on 
the minerals of Britain, and will contain a large amount of original 
matter, descriptions and figures of many new forms of crystals, new 
analyses, besides statistical and other useful information respecting the 
mines of Britain and their products. The work will be illustrated by 
nearly 300 wood-cuts and a few colored lithographic plates, illustrating 
some unique and remarkable specimens. 

12. My Schools and My Schoolmasters ; or, the Story of My Educa- 
tion, by Hucu Mitter. Edinb., Johnstone & Hunter. (Extracts from 
a notice in the Athenzeum of March 11, 1854).—Mr. Miller’s grandfa- 
ther was a buccaneer—his father was a sailor--to whom he was born, 
the first child of marriage, in the remote shire of Cromarty, A. D., 1802. 
The boy showed some glimpses of the fierce and piratical thews and 
sinews of his ancestor in his early days, when he laid the hands of 
force on his schoolmaster, who tried to flog him because he wou!d not 
spel! * awful” in the right way ; but earlier even than this, he had be- 
come a devourer of books--(and to that remote place the * Arabian 
Nights’ and * Gulliver,’ and * Captain Cook’s Voyages’ and * Udolpho, 
and * Ambrose on Angels,’ penetrated as well as ‘ the Shorter Cate- 
chism,’ the Proverbs and the New Testament)-——and an observer of the 
minute aspects and hidden things of nature. He had begun to waich 
the habits of birds, and to note the colors of flowers, and to try to read 
thut which (!o avail ourselves of one of Mr. Ruskin’s fantastic figures 
of speech) creative wisdom bas written in the caverns of the earth. 
His kith and kin, some of them pure Highlanders, were men of marked 
character,—-so that, with these surroundings, and these propensities 
of mind and endowments of body, there was small chance of the Cro- 
marty boy lacking such adventures as serve a bold spirit for schooling, 
and an apt intelligence instead of schoolmasters. * * * 

Active life, however, must needs be commenced, and as the boy was 
not particularly amenable (as may have been guessed) to academical 
discipline, and as his kinsfolk had little choice within their reach, there 
was no alternative for him save to betake himse!fito manual labor. Re- 

garding this again, he shall tell his own story. 

* The husband of one of my maternal aunts was a mason, who, con- 

tracting for jobs on a small scale, usually kept an apprentice or two, 
and employed a few journeyman. With him I agreed to serve for the 
term of three years; and, getting a suit of strong moleskin clothes, 


= 
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and a pair of heavy hob-nailed shoes, | waited only for the breaking up 
of the winter frosts to begin work in the Cromarty quarries—jobbing 
masters in the northof Scotland usually combining the profession of 
the quarrier with that of the mason. * * The quarry in which I com- 
menced my life of labor was, as I have said, a sandstone one, and ex- 
hibited in the section of the furze-covered bank which it presented, a 
bar of deep-red sione beneath, anda bar of pale-red clay above. Both 
deposits belonged to formations equally unknown at the time to the 
gevlogist. ‘The deep-red stone formed part of an upper member of the 
Lower Old Red Sandstone ; the pale-red clay, which was much rough- 
ened by rounded pebbles, and much cracked and fissured by the recent 
frosts, was a bed of the boulder clay. Save for the wholesome re- 

straint that confined me for day after ‘day to this spot, I would perhaps 
have paid little attention to either. * * * 

Though now seventeen, | was still seven inches short of my ultimate 
stature, and my frame, cast more at that time in the mould of my moth- 
er, than in that of the robust sailor, whose * back,’ according to the de- 
scription of one of his comrades, * no one had ever put to the ground,’ 
was slim and loosely knit, and | used to suffer much from wandering 
pains in the joints, and an oppressive feeling about the chest, as if 
crushed by some great weight. I became subject, too, to frequent fits 
of extreme depression of sjirits, which took almost the form of a walk- 
ing sleep——results, I believe, of excessive fatigue--and during which 
my absence of mind was so extreme that I lacked the ability of protect. 
ing myself against accident, in cases the most simple and ordinary.” 

The reader is referred to the work itself for the continuation of the 
eventful and instructive history, the final result of which, in the able 
geologist, Hugh Miller, is familiar to all. 

13. Annual of Scientific Discovery, or Year Book in Science and 
Art for 185 4--exhibiting the most important discoveries and improve- 
ments in Mechanics, Use ful Arts, Natural Philosophy, Chemistry, &c., 
edited by Davin A. Wetts, A.M. Boston, 1854. Gould & Lincoln. 

14. Smithsonian Contributions to Knowledge, vol. v, 1853.—Art. I. 
Introduction. 

If. A Flora and Fauna within living animals ; by Joseph Leidy, M. D. 
Ill. Memoir upon the Extinct Species of Fossil Ox; by J. Leidy. 

IV. Anatomy of the Nervous System of the Rana pipiens; J. Wyman. 
V. Nerealis Boreali-Americana, Part Il; by Win. Henry Harvey. 
VI. Plante Wrightiane Neo-Mexicane, Part Il; by Asa Gray. 

15. Seventh Annual Report of the Board of Regents of the Smith- 
sonian Institution for the year 1852. Washington, 1853. 


Wa. Stimpson: Synopsis of the Marine Invertebrata of Grand 
Manan, or the region about the mouth of the Bay cf Fundy, New 
Brunswick——From the Smithsonian Contributions to Knowledge. 56 pp. 
4io, with two plates. Contains descriptions of many new species and 
some new genera in the different orders of Invertebrata. 

Dr. J. Vicror Carus: System der thierischen Morphologie, 506 
pp. 8vo, with 97 wood-cuts. Leipzig, 1853. W. Engelmann. 

Hanns Bauno Geinitz: Die Versteinerungen der Grauwackenfor- 
mation in Sachsen und den angrenzenden Lander-abtheilungen. Heft 
IJ. 4to, with 20 lithographic plates. Leipzig, 1853. W. Engelmann. 
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—This work and the preceding were received too late for a further no- 
tice in this number. 

PALZONTOGRAPHICAL Society: Volume for 1853—rich in its con- 
tenis, containing Part LV of Fossil Corals of Great Britain; Part LV 
of Fossil Brachiopoda of Great Britain; Part | of Fossil “hells of the 
Chalk ; Cephalopoda, by Daniel Sharpe, F.R.G. & L.S; Part IL of 
a Monograph of the Mollusca from the great Oolite, chiefly from 
Minchinhampton, and the coast of Yorkshire, by J. Morris and John 
Lycett ; Part Ill of the Crag Mollusca, by Searles V. Wood ; Part 1V 
of the Fossil Reptilia of Great Britain, by Richard Owen. Illustrated 
by numerous plates. The annual subscription to the Palzontographi- 
cal Society is one guinea. 

E. Sasine: Observations made at the Magnetical and Meteorological 
Observatory at Hobarton, in Van Diemen Land, printed by the order 
of Her Majesty’s Government, under the superintendence of Col. Ed- 
ward Sabine, of the Royal Artillery. Vol. Ill, commencing with 1846. 
622 pp. 4to. London, 1853. 

American Association for the Advancement of Science.--The next 
meeting of the Association will be held in Washington, D. C., com- 
mencing with Wednesday the twenty-sixth of April. 


FP. Overmann: Practical Mineralogy, Assaying and Mining, etc., 2nd Edition. 230 
pp. 18mo. Philadelphia. Lindsay & Blakiston, 1853 

Peruvian Antiquities, by Mariano Edward Rivero, and John James von Tschudi ; 
translated into English by Francis L. Hawks, D.D., LL.D. New York, 1853. G. P. 
Putnam. A work of great popular and scientific interest. 

James D. Forses: Norway and its Glaciers visited in 1851, followed by Journals 
of Excursions in the High Alps of Dauphiné, Berne, and Savoy. Edinburgh, 1853. 

Avotpn Sceracintweir: Uber die orographis he und geologische Structur der 
Gruppe des Monte-Rosa. 20 pp. 4to, with 2 tables. Leipzig, 1853. Also, Neue 
Untersuchungen iiber die physicalische Geographie und die Geologie der Alpen, by 
Adolph Schlagintweit und Herm. Schlagintweit 

Paockepines or tae Acap. Nar. Sct. vol. vii, No, 1—p. 3. Ona 
new Entomostracan of the family Limnadide (n. g. Limnadella); C. G rard—p. 4. 
On the Ancient Alluvium of the Ohio River and its Tributaries; A. 7! Aing.—p. 8. 


Notice of American Animals formerly known but now forgotten or lost; John Le 


Conte—p. 16. Des s of some new Coleoptera from Oregon; J. L. Le Conte. 
—p. 20. Synopsis of the Gidemeride of the United States; J. L. Le Conte. 
ANNALS © , Cleveland, Ohio. Jaxvuary.—p. 2. New species of fossil 
lants; J. S. Ne . Peecilosoma erythroga m, a fish from Rocky river 
near Cleveland; /. ?. Airtland—p. 5. List of diurnal itera of Northern and 
Middle Ohio: . . Kirtland >. New locality of the Limnea megasoma of Say: 
J.P. Kirtland BRUARY.— . On the viviparous or ovoviviparous character of a 
cies of the almo le: 7: rrlick. -p $4, Alburnus nitidus J. P. Kirtland— 
Observations on diurnal Lepi e! Northern and Middle Ohio: J. P. Airt- 

id Marcu.— P 7i. O » artifici: epro tion of Fishes; 7. Garlick.—On the 
diurnal Lepidoptera of Northern and Middl o; J. P. Kirtland—p.77. Analyses 
of Ohio coals; J. 8. Newberry—p. 78. Revision of the species of the genus Esox, 


inhabiting Lake Erie gnd the River Ohio; J. P. Kirtland. Aprait— p- 100. On Al- 


} ‘ 
Durnus acutus; apham. 


sived from the Publishers 

Gustav Leyxz: Ueber die geschichtliche Enstehung des Rechts. Eine Kritik der 
historisch Schule. 35 Greisswald and Leipzig, 1854. C. A. Koch’s Ver- 
lays bu hhandiung Tl AU 

A. H. Bater: Symbo! + christlichen Confessionen und 
Erster Band. Symbolik der rémisch-katholischen Kirche. Erste Abtheilung, Die Idee 
und die Principien des rémischen Katholicismus. G@reisswa/d and Leipzig, 1854. 
C. A. Koch’s Verlags Buchhandlung, T. Kunike. 
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